' The survey data indicated that all the Junior or coinraunlty colleges 
studied, offer and daBire to continue the offering of technical mathemati 
courses. The most significant finding of the suryey was the indication 
that Junior and . conimimity colleges prefer technical or applied mathematic 
■for the vocatlonal-technleal otudents aiid that technical mathematics 
curricula research should 'be conducted toward developing a mathematics 
curriculum re-levant to the needs of the community college student. 

The following conclusions were made from the .survey of ten parti- 
cipating Junior or community colleges, 

1* A study should he conducted to identify mathematical concepts 
requisite for job-entry competencies for vocational'-technical 
occupations, ' - . 

2. The junior or community colleges contacted were willing to 

^participate in such a study. 
.3. ■ .Appilled or technical mathematlc& programs are more valuable 
. .to the vocational=techriical students than academic or tradi- 
tional mathematics programs, ■ 
k. Curriculum materials for applied or technical mathemktlCB 
programs need to be developed In relation tO' specific 
vocational-technical program areas. 
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, . ■ . OHiipte-r r I - Methods 

Goals. ^ OtiJectiveB- ^ ' / ' 

This research project was desienecl to deYelop a hase for an appiir^cnor 
technical mathematics-^curriculum whi^^ the needs of vocational*- 

technical students* The major ohjectives accomplished during the term of 
project include: 

1, IdentifVing mathematical concepts requisite for entry«levil ' ; 
competencies in nine selected vocational-technical occupations. ^ 
(Weldings Radio ^ T.V. Repair, Machine' Shop ^ Diesel Mechanics^ 

- Printing, Drafting and pesign. Machine Shop, Md Electronics J ; 

2, Developing the identified mathematical concepts into an 
organized heirarchy of units of competencies for vocational- 

/ technical students; and ' . ; 

3, Developing curriculum materials , self-instructional learning ^ 
packets, and pre= and post-tests for selected sequential units* 

DesiCT and ProcedureB ^ 

._ _ . , ^ 

Vocational-technical progrfiuns to be used in this research project were 
Identified in the Texas Education Agency Tahle, "A challenge and a ^ . ^ 
Choice". Realising that consideration of all 117 occupational programs' 
was^ beyond the scope of limited research, the project included only . those 
Industrial ■.Occupation progreins and Technical Occupation programs offered 



by a minimum of 12 institutions listed in the "A Challenge and a Choice' 
iable. . ^ y ' 

Those programs selected for use in the research project and the 



,number>of ii^stitutlon.s offer such, programs are given in TABLE 1, 



. TABLE i . - ' 

NUMBER OF. INSTITUTIONS OPFEEING SELECTED VOOATIONAL' PROGRAMS 



Occupa'tiohal Program ■ 


Nimter of Institutiona 
Offering Prosram , 


Air Conditioning and Refrigeration ^ 


' 26 


Auto Mechanics , . . 


• 33 , 


Diesel Mechanics 




Printing ^ ^ k ■ ^'^ ^ 


12 


Radio and T*V, Repair ' , 


18 ■ 


Electronic E Technology 


' - , 29 


Drafting and Design Teclmology 




Machine Shop ' ■ \ 


18 


Welding 


28 , 



The research project was divided, into three distinct phases; 

1, Identlf3''ing mathematical concepts req^uisite for Job-entry compe^ 
^ tencies in each of nine selected occupational areas^ 

2, Arranging these mathematical concepts into structures, of sequential 
units; and ' 

3.. Developing curriculum JOiaterials representing these prescribed units. 

Texas Community Colleges offering the various teclmQlogies rare con- 
tacted and presented a brief outline of the project. The thirtjr-flve texts., 
used in teaching technical mathematics courses In Texas Community Colleges 
were identified (See Appendix B), The project staff used these texts as 
guides to construct a list of mathematical competencies. Each competency 

j > 

'atatement was examined to eliminate ajnblgulty and duplication. Based -upon, 
the competency listings ^ the staff constructed a research instrument in 
Likert ((Jullforfl, 196'0 scale form. The Likerb instrument Hated the 

■ s ■ ■ ■ 10 , - 
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mathematicfil competencies according to their skill levels including basic 
arithmetic 5 /'basic algebra, advanced algebra, trigonometry s and introductory ^ 
calculus . , / " * ■ 

Within each level corapetencies were 'arraiiged in sequent ial order from 
simplest to most difficult* This arrangement provided a structured , hler- 
archicai taxonomy of technical mathematics/units that vere of potential " 
need to the technical -vocational student in the various occupational areas/ 
(See Appendix C), ^ . 

Staff members visited 10 community college in August 5 197^1 and 
carefully explained the purpose of thf project* The 10 community colleges 
included: Del Mar Junior Colleges Bee Coimty College^ Saji Jacinto Colleges 
Alvln Junior College^ St. Phillip's College, , San Antonio Junior College, 
El Paso Coimnunity College, Eastfleld Community College, Lafliar University 
(College of Technical Arts), and Braaosport College. Each conmunity : 
college agreed to participate in the project and of fered their administrators, 
teachers ajid advisory board members as a Jui^ to validate the competencies 
identified in the -instrument . The institutions were selected to represent 
a uniform distribution 'of participants from all areas of Texas. The 
.Institutions were sincerely enthusiastic about the project, as was Joe 
Godsey, Director of Postp-Secondary Occupational^ Education at the. Texas , ^ 
Education Agency, the state funding agency for Texas Vocatidnal Programs. 

The staff consulted Dr. Beryl McKinnerneys Associate Deaji of Occupational 
" Eaucation at El Paso Community College, to further refine the competency" 
instrmnent. gtaff members then v^isited El Paso Conmunity College ajid 
conducted the first Jury validation of competencies in September, 197^. 
The Jury conmented favorably on the completeness of the instrument and 

16 ''^ 
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deeidedl, imder Dr. McKihnerney* s" supervision, to make helpful suggestiqns 

to further refine the instruujent . - - . . 

' Staff members visited the 'College of Technical Arts at Lam^ University 

and conducted the second jury validation of competencies* After further 

refinement, visitations we^re made to the remaining.^p^ticipaiit institutions s 

.where the Instriment was explained to the Jury memters and left with them 

.to be completed at their, convenience and later mailed to the project ' 

direct oi;, ^ ' ^ . = 

Of the 105 Jury members contacted , a total of 95 returns were received 

representing 8? useable responses * A profile of the Jury members returning 

useable responses was made for each of the vocational areas. The profiles 

are summarized In TABLE 2, which indicates the mean^ number of years of teaching 

experience and/or industrial experience for Jiirors in ea*ch\voqational area, 

" . TABLE 2 ^ [ \. ^ 

^ , -^ -^ PROFILE OF JURY, m4BERS^'^'^"^^^V" ■. 

Average Number Average Number 

of Years , ' of Years 

yocatipna-1 Arej! Teaching Experienced^ Industrial Experie'tice . 



Air Con dit ironing 


■ , 6.9 \ : 


18. It 


Auto Mechanics 


m 


18.3 


Digsel Mechanics 


1.1 


IT . 3 


Drafting 


. 9 ' 


T . ^ 


Electronics 


5.1* . ^ . 


7.1 


Machine Shop 


10,3 


13.1 


Printing 


1,3 . 


8.7 


Radio-'T.V. Repair 


.5.2 


' . IU.8 


Welding ^ 


5.6 


12.6 


- 17 
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' All jury responses were tabulated onto a master, sheet and a mean was 
calculated for each competenGy, The GUt«off point for slgniflcwice on the 
five-point Likert seal© was chosen as. a mean of four^ re^fl^cting agreement 
^ Jury members, A master t^onoray of the significant eompetencies was ■ 
then composed reflecting the jury" ratings*' Mditl^nalTSSfeateB^^ 



composed for each .occupational area* These were subiBitted to a Jury for 
review and reconmiended changes and revisions were made,' 

Five related competencies were selected .which were rated as necessary 
in a majority of. the occupational areas. The five concepts dealing with 

fractions included: least common denominator additions subtractions 

■ -1' ' ■ 

multiplication, and division* ^The researchers then developed, 
^elf-- instructional mlni^module pfeckets for each of' these competencies 
=^See Appendix D^^* ^Eaah pae^t included pre== and po'st-tests and a 
set of audio tapes with problem worKbooks and a prograjnmed instructio'n 
unit with a set of. exercises modeled after Flexer and Plexer (1971) ' 

and -O'Maailey and Polya (1963). ;/ ■ 

^ '''^^ ' ■ ' V \ ' . 

Following the initial development of the self -instructional packets ^ 

• . ' ■ - ■ . ■ , ^ 

they were pilot tested. at El Paso Community College, using Dr-r Beryl 
McKinnerney as consultant , plus ecns:ult'ants Dr; Walter Stennlng ^and Ms* \ 
Peggy, Cooper-Harding of Texas Am University, The modules were also pilot 
tested at Lamar University^ College of TecHnical ArtSt using Dr, Ken 
Shipper as consultaiit. At both schools s students were asked to complete 
a questionnaire which would give the researchers the reactions of the user 
concerning the' usefulness of and the attitudes towai^d the individualized 
units. „ ^ 18, ^ , _ 



Upon completion of the pilot teste, the materiale were revised and = 
a' set of self -instructional packete was completed* These were pilot tested 
another time at- El 'Paso Commnlty College to detemine the feasihllity of 
further revision. 

The .last stage of the research project included the development of 
-cnm^uium-gu^td^s--for=the^.cQmp as necessary for the vay^ious 

occupational ^-^eas. The curriculum guides '^ere vrltten following the 

■ ■ ■ X ' " " ■ " ■ ' ' ' ■ • ■ 

seguencipg indicated by the master taxonomy list and reflect ohservable 
stude^'^hehdviors , Pollowlng the advice of curriculum esqperts^ the curri^ 

I ^ 

val that this would lend greater flexibility to the Implementation and 
continued use of guides (See Appendix B). , . > 



cul^um guides do not reference a^y specific texts . The concensus of opinion 

■ i ^ ' ■ ^ ' ■ : ' 

i 
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. w. '/ Chapter 3 - Results " ■ 

: The results. of the project Includes ' ■. ' . 

1;, 1, AVcomposite list! of mathematical concepts requisite for 

^entry-level Mmpetencies in the selected vocational areas; 
2. A sequentially ordered (taxonomy, of mathematici^ concepts 



required to meet the nee^s of, vocational -technical students 
in each of the ten. select itf vocational --technical ""areas with 
relative ratings hy ^lurors for each occupational area; 
■ 3, Self-instructional learning packets for five related technical 
.mathematics^ Goncepts;' ; 
U / Performance-based pre- and post-tests tor "^^^ learning paclcet a ; 
Curriculum guides for technical mathematics units in Basia- 
Arithmetics Basic -Algebra st j^dvan^ Algebras and Trigonometry*^ 
The composite and individuai taxonomies Vere revised several times 
after the dniplal draft had been compiledr Th# revisions allowed 
the staff to update figures due to late^ arrival of some Jurors' rating 
instruments. The revisions also led to a more readable format as 
suggested by consultants. ''^ _ " . 

In order to check the effects of the self-Instructional packets 5 . 
each student participating in the pildt test vas given a pre- and 
post-test over materials covered in the module^ he had worked, A 
t-teit (Steel and Torrle^ I96O) was used to test the null hypothesis 
.H \ ^^1^ where ]^=the mean of prp-test scores and the mean of 
post-test scores. The test statistic used was t ^ d/s^' =(.x^ =-K^)/s=r " 
since dsx^-Xg* The t value corresponding to Student's t, for 6I 
degrees of freedom showed a highly significant difference in pre- and 



ppst-test scores, \^ith' K^^U.k and Xg^6,2s results revealed that 
the two means differed at a probability level of p-^.OOl, 

. The information 'on the student opinion quest i()nnaire revealed 
that 79 percent of the students would use the modules, 1^4 percent 
ml^h^ use them, a^d only 7 percent would not use the module^ if 
they were available. ; 



Students who found mathematics texts difficult to understand ^ 
were intere^sted in the possibility ;of widespread availability of 
.cassette tapes. They were excited about being able to repeat parts 
'^df 'the tape if the. need was felt, At= El Paso Cormnunity College , the 
Mexican Americans were very enthusiastic over the tape aspects of ' 
the modules and suggested that translation; 4n^"to regionals Spanish 
might be beneficial for those minority groups , ' 

, The 'technical mathematics units Bud curricialum materials will be made 
available to the ten participating Junior or community colleges plus other 
. institutions both on a state and national basis upon request for implementa- 
tion into their vocational --technical programs. The structured^ technical 
mathematics prog rsjii, if implemented by community colleges offering 
vocational --technical programs , can serve as a firm basis for granting ,\ 
transferability of technical mathematics into similar four^year college 
or university programs ^ The findings of the project also have implications . 
for curriculum development in .other occupational, areas* 

-A technical mathematics curriculuni utilising self=instructional 
models provides vocational students the opportunity to proceed at 'their 
Dvm rate* The students can improve a weak mathematical background as well 
as deyelop mathematical competence to meet the pre-requisites of rK^c^upationa, 
prugrams . ■ 21 , ■ ^ ' . , 



Chapter k - Conclusions ■ 

i , -. • . 

■ .This research project ^focused on iaentlfying technical mathematics 
curriculum and guides specifically relevant to yocational-techniGal — 
progra^ia in Texas eommunity colleges. The research will help solve 
current articulation probleMSs as Veil as improva existing vocational^ = 

technical, programs* . . - ^_ ' 

^ V.lien implemented^ results of the research should, benefit vocational-- 
technical students, teachers , and employees hy lowering the attrition 
rate of vocational -technical students in Texas community colleges. The \ 
taxonomies, curriculum guides and mini -^modules can serve as a guide Tor 
.developing full-size curriculum modules in selected vocational areas. 

The structured, sequential technical mathematics curriculum will 
help in solving the articulation problems ' the,, vocational-technical student 
currently ehcbimters in transfering between programs. The structured 
technical mathematics program, if implemented^ by all community corleges 
offering vocational=technical prograjns 5 can serve as a firm .basis for 
granting .transferability of technical mathematics into .similar four- 
year college or university programs. ■ ^ 

A technical mathematic program which utilizes self-instruatiqrial: 
modules perinlts the vocational students to procede at their Qm.-rate. 
These modules allow students to improve a weaJ^ backgrbund in mathematics 
as well as develop mathematical competencies' to meet the pre-requi sites 
of their occupationar programs* ■ . 

The, mathematical concept taxonomies and all materials that were 
pilot tested In this research project are now available to Texas com- 
muniky^c 01 leges. The taxonomy infortnation can be used as a model to 



develop and test f\irther taxonomies of mathematical competencies for 
any other occ^ational areas not ;covered in this research; 

The results of the pilot tests showed that the sel^-lnatrfictional 
approach can te. successfiil. for the yocatlonal-technieal| student. The 
success of the pilot tes%$ arid thei favorable attitud^/of both instruGtor 
and students toward the self=instruGtional modules sugkest that further 

. . ^ ] 

research into the mathematical competencies for vocational ^technical 
programs in Texas community colleges should be^^indertiaken in the form 
&f more comprehensive curriciiliim modules and guides ynot only for the 
nine occupational areas used for this project but fpr other occupational 
areas as^ well* 
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OCCUPATIONAL AREA» 



Competency 



k.. Calculations of a 
. triangle and auxiliary-^ 
lines I - 

5* Caldulations of a 
circle ■ ^ 

6, Finding the 
diameter of a circle 
when the area is given! 

7^ The perimeter of 
the ellipse : 

8, The perimeter of 
polygons r 

Area 

1. As a measure of^ 
surface spacer 

2. Calculations of 
four^sided figures. 

( Parallelogram 5 
trape^Qid, square ^ 
and rectangle): 

3. Area calculations 
for a .circle : . 

Relationship of 
radi us , dl meter , 
circumference arcSg 
sectors 5 chords, and 
tangentF. i 

5*^ The proper ties of tt 

6. Area of a regular 
hexn.gpn : 

7. Begular j^olygon: 
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Voluflie , 

1, Measures of^ 
voliune I 

2/ Voluifle detemined 
by . area i ' 

3, Voliune of 
rectangular solids 



es 



Volume of a spheres 

. 5 - Segments ajid - . ^ 
zones of spheres i . 

6. Volume of a 
cylinder: 

7* Surface voliame of 
; solid and hollow 
cylinders : 

8, Heights of 
cylinders. I 

9» Lateral sur.faae of 
cylinders i " 

10* Volume of compound 
, figures i 

11. Volume of composite 
figures * 
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Competency 


: Diesel Mechanics 
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; Machine Shop 
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i Electronics • 
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1* Price co^putat ion 
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2. Income computation i 
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Scale Drawings 




















1* Finding the. 
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C©mpeteney 



Slide Rule 

1, Reading the C and 
D scales i .. ^ 

2. Slide rule 
operations (basic): 

3* Laws. of exponents* 

Reciprocal, squares 
_ and square roots:. 

5* Cubes and cube 
roots : 

6. Locating the 
decimal point : 

7* Combination 
= problems : '-^ 

8. Extracting roots of 
numbers and raising 

" powers : 

9, # Cube roots J 

10* Multiplying and 
dividing nuAbers by it : 

11* The reciprocal 
scales: 

12, The,-' tangent scale: 

13^ The . ARC tangent " of 
a nmnber : 



lU, 



The sine scale: 



15* ' The ARC sine of a 
number : 

The ^ST scale: 

17 * The 'cosine : . 
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Competency 



iS. The cotangent: 

19. Proportion scaled 

20. Finliing the 
circumferance and area- 
of a circle t 

peQme.try 

1. Straight line & 
circle: 

2 , Polar coordinates ■ 

Geometrical 
Const ruction 



1. Bisect or find 
mid-point of a line ■ 

2- Bisect ^arf angler 

3. Bisect an arc; * 

. Erect a 
perpendicular to ^ line 
at a givSn point on the 
line: 

5- Erect . a 

perpendicular tq a line 
at the end of the line: 

6/ Erect a ■ 
perpendicular through a 
p.oint ^ not on the \ ine : 

7* Draw a line through 
given points' parallel 
to a given line: , 

8» Divide a given Mne 
into a number of equal 
parts : 
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Competency 



9* Braw an angle equal 
to ,a given angle* 

1€ , Draw on . - 
' equilateral triangle . 
of given sizei 

11, Draw a circle 
through three given 
pbihts: = ' 

12, Find the center of 
, a clrale or cEircle . 

arc I 

' 13* Inscribe a square 
' in a circle : 

lU. Construct a sqjiare 
of given size" 

15* Inecriba a hexagon 
in a circle r 

l6. Inscribe ,an 
equilateral triMgle 
in a circlet 

17* Cdnstruct a = 

hexagon witli one of the 
, sides on a given linei 

l8* Draw ^ a tangent to 
a circle at a point on 
the circiunference ■ . 

19 • Draw a t^gent to a 
circle through a point " 
outside the circles 

20* Di*aw a tangent to 
two circles of equal 
size : 
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Competency 



21 * Draw an internal " 
tangent to two circles 
of equal . size % ■ , 

22 , Draw an external^ 
tangent to two clroles 
of imequal mtzei / 

23. Draw an internkl 
tangent to' two unequal 
circles * . 

BASIC ALGEBRA ^ 

General Numbers * 



1. ' Properties of real 
numbers : 

2. = Substitution of " 
variables into 
algebraic expressions" 

3* Translation, of 
word expressions into 
algebraic Expressions : 

Ui Order of 
' operations 

5^ Evaluating - 
expresyions containing 
variables : " - 

6* Basic operationB 
involving^ vatiables : 

J. Constants, 
and variables: 

6. Positive and ' 
negative numbers : 
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9. Powers ^ and^ 
exponents : 

10* Absolut value : 

11 . . ^Formulas i 

12. Ratio and 
proportiDn* 

Arithmatic 



Algebraic Express Ions 

1* Basic operation 
. with algebraie numbers: 

\^ 2. Operations with 
N^Bigne of groupings 

3\ The distributive 

k . Equations involving 
pareritheses i 

5- Equations as 
symbolic sentences r 

. 6t Removing ^ . 
parentheses used to, 
indicate multiplication 

7* First degree 
equations with signed 
numbers : ; • 

8. Adding and ' 
subtracting like terms^^ 

;^ 9' Adding and 

subtracting palynomials 
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10 * ■ Mult ip 1 i G at i on / 
and division of " 
monomials and 
polynomials * 

11* Inserting signs 
of ^ grouping i . 

12. Rules of 
exponents * ^ , 

13* The square of a ^ 
binomial sim or 
difference : :^ 

lU, The product of a 

binomial - sum or 

dif fey*ence I ■ 

15* Faotoring the , 
difference of two 
squares 

16. Factoring out of ■ 
common,, factors i ^ . 

17. Factoring 
polynomials : ' 

18. Multiplication by 
a common factor* 

19. .Special products 
or expansions : 

20. Extracting square 
roots I 

21. Factoring 
monomials from 
polynomials : 

22. Symbols of 
groupirig: ^ 
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23. Squaring 
binomials i . 

Algebraic Fractions 

1* Properties of 
algebraic f racttons : 

2. Equations invDlving 
fractions ; 

3. Basic operations^ 

with algebraic 
fractions : 

k. The fractional 
e3^onents j ^ 

5, Finding the 
least cpmmon 
denominator: 

6* Reducing to lover 
terms: 

Inequalities 

1. Properties of 
inequalities': 



at ions 



1. First degree 
equations in/one aiid 
two variables p 

2. Literal equation 
formulas : 

^3. Equivalent, 
identically and 
conditional equations; 
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U, Simplification of 
equationa : 

5. .^Solution of 
' equations in variables: 

6: ' Malysis of a'\ 
' formula : 

Tp TrM.Bpositlon of 
" tirms r 

8* / Transposition of 
factors r ^ 

9* Translating ^ 
- problems into equations 

10. Operations with " 
dimensional units: 

11 . Solving systems of 
equations of two and 
three unknowns 5 
algebraically:" ' 

12 p Dimensional units 
and conversion: 

13. Equations 
containing fractions 
and decimals : 

Ik, Degree of an ' " 
Equation : 

15- Solving linear 
.equations * 

16, Algebraic solutions 
to Variables: 

1T« Equationa with 
unknowns in- the 
denominators : 
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18. ■ Dportlonii i 

19 * ^^\.'port lonality t , 

.Liu ■ ^ 1 '.'v^ns 

1* poor L?^' 
notatioi* . 

2* Plotting points. ^ 

oh graphs 
»j 

3. Graphs of ordered 
pairs* 

k. Displaying data 
with graphs: 

5. Solving probleins 
by means of graphs i 

6. Graphs of lineBr 
eq^uations : 

t* Determining a 
linear function from 
two points: 

8*. Graphing parallel 
lines 

9* Graphing 
perpendicular lines: 



10* Graphing lines- 
parallel to the axis* 

11* Graphing solutions 
wi simu/ltaneous 
equa^^ions i ' 

12, The slope of a line 
and^ Y intercept : 
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.13* The distance ^ 
formulas 

l4. Graphic solution: 
of ejrstem of 
linaar equations 

15* bolutlon by 
addition and 
subtraction* 

16. Applicatione of 
simultaneous equations 

Quadratic 
lauations ■ ' 
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^ l.g Solution of 
ax + bx + c v= 0 : 

2* Solutipn by the 
quadratic formula:- 

Exponentia l Notation 

1. Laws of basic 
5 operations with 

exponents* . 

2. The law of zero 
exponents: . 

3. The law of 
exponents" in raising 
to powers i 

^ U The law of 
exponents in extraetini 
/roots: , 

5. The law of 
exponents based on 10: 

6» Power variations: 
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OCCUPATIONAL AfflA 



" 7 . J-operator i : > 
8* . The. one opei^atorr ' 
. 9* 0 Complex niimbers i; 
10* 'Complex equations: 
11* Sqiiares of ^numbers; 

1. Irrational riumlbfrs: 

2* square ropfeiof 

positive numbers * ' = 

Logarithmi g Notation; - 

1. pifinitiofi of a 
Logarithm: ^ ' , 

2, Properties of 

. logarithms I ' ^ 

/3i ^ CTiaracteristics : 

Mantissa- ^ ; 

Detertoining^logs ^( 
' ^rom. a tatje ; u * " 

6, Finding powers ' 
using logarithBa^ i 

7* Finding^ roots. > , . 
using logarithms I ^ 

8* Interpolation, using 
logLiritJims i . , , 

9. The logarithm of 
unl;fcyi . ^ 

10*. Given log n* find n 







, o 






in 


.§ 


u 












■At 






. H - 








m 


..'■=■.0-./. 






*H 





m 

O 

% 



X; 

X • 















Id 




o 
























. o 

























o 






w 


















U 













OS 



U 

o 



X 
X 
X 



X, 
X 



X 

x 

X 

.X. 
X 
X 
X 



ERLC 



54 



■■ ■■■■ \ 


OCCUPATIONAL AREA - ' : 


^^^-^^ 

i 

Competency 


^ '3 
m 

rH 

' OJ ' 


m 
a 

S 

- M 
u 

s 

Q 
0 


Radio /TV Repair 


c 

a 
b 

O 


■ ^ 

rH 


ft 

o 
w 

c-j 
U 


Printing 


Drafting; ; 


, Electron i-cs 


6, Amplitude : - 
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current : ^ 
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3. Ohm's law: 
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= 2. C^'pacitDrs in 
series i 

/ r 

3-/ Capacitors in 

pa;rallel : - - 

■ / ' 

- Energy requireB to 

Gharge a capacitor: 

5* Time for charging 
and discharging a 
capacitor* the time 
constant : 

6* ; Inductance : 

7^ Time constant of an 
L«R circuit : 

8* Phase relation in 
A. C . circuits : 

9. The series A. C, 
circuits phase diagrajn: 

10. ^actance and 
impedance: 
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12 i Power and power 
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BASIC ARITHMETIC . 
Reai Numbers 

1, Basic Operations with 
IVhole Numbers : 



2. Combined Operations with 
IVhole Numbers: 

3. Definition of Signed 
Numbers t 

4. Basic Operations with^ ^ 
Signed Numbers: 

5.. Rounding Off: ^ 
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Prime Numbers : 



ers ; 



Composite 
Greatest Common Diviser: 
Least Common Multiple: 
Absblute Value; 
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Common Fractions 

1. Reading and Writing: 

2. Reading a Ruler: 

3. Basic Operations with 
Fractions: 

4. Equivalent Fractions: 

5. Converting Mixed Numbers 
to Improper Fractions: 

6. Basic Operations with 
Mixed Numbers: 



Combined Operations with 
Mixed Numbers : 4 



F^roper and Improper 
F'ractions : 
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Combining Like Terms: 
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Reducing to Lowest Terms i 
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11. 


Finding the Lowest Common 
Denominators 
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Basic Operations with 
Common Fractions and 
Mixed Fractions: 
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Rounding Off : 
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Basic Operations: 
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Table of Decimal Equiva- 
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Fraction to Decimal Con- 
version: 
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Decimal to Fraction Con- 
version: 
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Definition: 
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Converting Fractions to 
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Converting Percents to 
Fractions: 
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Converting Decimals to 
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Solving Problems' 
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Price List and Discount: 


,4.5 
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11. 


Percentage Error and 
Averaging : 
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Definition of Ratio: 


4.5 


.5.. 


' ' 4 




.83% 


2 . 


Reduction of /Ratio, to 
Lowest Terms * 
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Definition of Proportion! 
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,4." 


Pinding the Unknown Term 
in a Prpportion: 
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Application o£ Propor- 
tion: 
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.Principle of Levers: . 
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7. 


Principle. of Pulleys: 
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Principle of Gears = 
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Principle of Hydraulic 
Press \ 
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10. ' 


The English System of 
Weights and Measures: 
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11. 


The Metric of Weights and 
Measures \ 
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12. 


English'-Metric Conver- 
sion r 
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13. 


Multiplying and Dividing 
Measurements: 
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83% 


14. 


Tables of Equivalent 
MeasurGmcnts : 
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2. Vernier Calipers: 
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3* Micrometers: 
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4\ The Protractors 
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5* The Tachometer: 
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1 . Basic Operations Using 
Lengths 


3^__ 


,5 


4 ' 
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2. Length as a Measure of 
Distance: 
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1. Measures of MasSi 
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2. Specific Gravity: 
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3. Weight Standards: . 
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4* Weight of Materials: 
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1. Units of Time: 
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2. Distance in Relation to . 
Time: 
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3* Frequency; 
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1, Work and Power: 
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2, Horsepower of a Steam 
Engine: 
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5. Horsepower of a Gas 
Engine: 
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4. Brake Horsepower: 
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r 






I- 


1 nnfi. 



ERIC 



Auto Mechanics 



/ 

,/ 



ERIC 



7' 



0 77 





y V 


y 


A 


ytot 


%4-5 


'* 

BASIC ARITHMETIC ' / ' 
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Real Numbers 












1.= ' Basic Operations with 
Whole Numbers f 
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2- Combined ODerations with 

ifc ■# Will L/ ^ * 4 »* - - - * ** - - IW^kAA 

Whole Numbers : 
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3. . Definition' of Signed 
Numbers • 
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4. Graphing Signed Numbers: 
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5. Basic Operations with 
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R rnmno^ite Numbers* 
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9. Greatest Common Divisor: 
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10. Least Common Multiple: 
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11, Absolute Value: 
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Common Fractions 

1. Reading and Writfhg: 
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2.'^ Reading a Ruler: 
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5* Converting Mixed Numbers 
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7. ComblnGd Operations with 
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Complex Numbers: 
Combining Like Terms: 
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deducing to Lowest Terms: 4.8 



Finding the Lowest Common 
Oenominator : 4.8 



15. Basic Operations with 
Common Fractions and . 
Mixed FraGtions: 
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4.9 
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Decimal Fractions ' ' 

1. Reading and Writing: 

2. Rounding Off: 

3. Basic Operations: 

4. Fraction to Decimal 
Conversion: 

5. Decimal to Fractioh 
Conversion: 
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88% 



88% 



88^ 
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Percentage . 

1. Definition: 4, 8 

2. Converting Fractions to 
Percent : . 4.8 

3. Converting Percents to 
Fractions: 4.8 

4. Converting Decimals to 
Percent: 4 . 8 

5. Converting Percents to 
Decimals: 4 . 8 

6. Finding the Percentage 
Given the Base and Rate: 4.5 



Finding the Rate Given 

the Percentage and Base: 4 .5 

Finding the Base Given 

the Rate and Percentage i 4*5 
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.9. Solving Problems: 4.8 5 5 4.9 100% 

10.,, Price Lists and Discount: 4.8 'S 5 4.9 , 100% 

11. Percentage Error and ' ■ ■ ,. 
Averaging: . 4.3 5 . 3 „ 4.1 63% 

12. ■Markup: ' ' 4.3 ^ " 5 5 , 4.8 75% 
Ratio and Proportion ' . ' 



1, Definition of Ratio - . 4.8 5 5 4.3, 88% 

2, , Reduction oif^ Ratio to , ' 
'^Lowest Terms: 4.8 5 3 4,3 88% 

3, Definition of Proportions 4.8 5 3 4.3 ^ 88% 

4\ Finding the Unknown Term 

in a Proportion: " 4.8 5 3 4,3 88% 

5. Application of Propor- . 

tion: . 4i5 - 5 3 4.2 75% 

^ 6. The Principle of Levers: 4.8 5 3 4,3 88% 

7. Principle of :pulleys: 4,8 3 4,3 88% 

8. Principle of Gears: ^ 5 - 5 5 4. 3 88% 

9. Prihcipia of Hydraulic ^ ' ' ; 
Press; 5 . 5 ." 3 4,3 88% 

10/ The English System of 

Weights and Measures: 5 4.5 3_ 4_. 2 ' 88% 

11. The Metric^of Weights and ^' 

Measures: ^ 5 4,S . 5 4.2^ 88 %^ 

12. ,English-Metric Conver- 

sion: 5 4.5 / 3 " 4,2 

"J3, Multiplying and Dividing. , 

Measurements: 5, S 3 4.3 100% 

14. Tables of Equiyaient 

Measurements: 5 ^ S 3 4.3 100% 
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1, Linear Scales: 
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2. Vernier Calipers: 
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3* Micrometers r 
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4. The Protractor: ' 
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5. The Gauge Number of Wire: 
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6 . The Framing Square : J 
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7. The Tachometer: 
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1. Basic Operatidns Using 
Length: ' . 
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Distance: 
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3. Calcijlations of a 

Rectangle (Perimeter, 
Width, Length): 
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4. Calculations of a Circle: 
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.5. Finding the Diameter of 
' a Circle when tho Area 
is Given: 
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1. As a Measure of Surface 
Space: 
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2. Calculations of Four 
Sided Figures (Parallelo- 
gram. Trapezoid, Square, 

and Rectangle) : 4 5 3 ^ _j 65% 

3. Area Calculations fot' a 

Circle: 4.8/ S 3 4,3 88% 
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Volume . 

1. Measured of Volume: . 4,8 • 5 ' 4 4,6 88% 



2. . Volume ot a Cylinder: 

Weight ■: ■ , 

1. Measures of Mass: 
V 2. Specific Gravity: 
5. ^Densdty: . , 

4, ^ight Standards: 
5 /weights of Materials: 

Time 

1. Units of Timei 

2. Distance in Relation 
to Time : 

Money Calculations 
1. Price Computations: 
\ 2. Income Computations: - ' 

3. Intercut Computation: 

BASIC ALGEBRA 
Work and Flower 

1. Work and Power: 

2, Horsepower of a Steam. 
Engine: 

'S , Horsep(jwer. of a Gas 
Hngine : ' ) ■ 

4. Brake Horsepower; 

5 . niectri cal Power = Watt : 

6. Mcchq.nical Efficiency of 
Machines: 
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ti4^0 


4.8 ■ 


5 


3 


4.3 


88% 


4.5 ' 


s ■ 


■ ^ 

^ 2.5 


4 


88%' 


4.8 






4.3' , 


' 88% 


■ 4.8 


5 \ 


' 2r5' ' 


4.1 


88% 


4.;5- 


' 5 


, 2.5 


4 ' 


" 75% 


■ 4.8 


' ' 5 ^ 


' ,2 - 5 , 


4.1, 


88% 


e 

D 


■ - c 
D 




A % 
4 , p 




5 . " 


5 


2^ 


4' 


75% 


4.5 ^ 


; 5 


2.5 . 


4 


75% 


. 4.t 


5 ' 


^2.5 


4 


75% 


4.5 ) 


5 


2.5 


4 


75% 
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■ D ■ 
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A 


4 


b 


4 . *l 


"7 E 


5 


^4 


5 


4.7 ^ 


88% 


5 


5 


5 ^ 


5 


100% 


A S 
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A Q 
4 
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■ 5 


'J 

5 


5 ' 


100% 
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speed Ratio and Pulley Gear s 7 ' 

* 1. Gear Trains- ^ 4,8 ^ 3 4;3 - 75% 

2; Idlarsr.- --^^ • " ' • 4.8 : ^ 5 . < 5 - ' - /4.3. . 751; 

3, Finding the Numbei: of ^ ^ " / ' 

T^th for a Given Speed . i 

Ratio: ) ^ , 3 4 . 4 751 ; 

,4. ' Compound Gearing; ' - ' .5 3.5 ■3,5 . 4 , 75%' 

5. Worm and ■Gear y^^^;; ^^^ 5 3 ■ 4^5 \ r . - SS^ 

6, ■Ttplns/ aTid Spur^ i 

. : BevQl and Worm Geiiifing: 5 , 5. 4.5 4.2 , ■ : 88% 

> 7 V Pulley trainB! 5 ^ 3 _i^J_ 4.2 ^ 88% 

: '. ■ i r_ I ' s ' ' 

THE D.C. CIRCUIT " . ■ ' ' ' ' . 

1. nifference of Potentiai , , ; . 
and Electric Current: ^ s . 4;5 - /. S 4.8- . 100% 

2. E.M.F. and Energy - ' . c 

; ConsideratiQns : . 5 4^5 ^ 5 4.8 100% 

3. Ohm^s Law: - ■ 5 4.5^ 5 4.8' :ifiO% 

4. Voltage Dropsl ' ^ 5 4.5 5 4,8 - 100% 

5. Energy and Power Disai- : 

pated irt a Circuit: 5 4.5 5 . 4.8 ^ 100% 

V- ^ . ■ . ^ ' ~~ P~ . --- ; " — — ' 

6. Series a^d Parallel Cir- ' -. 
cults ■ ''Eqliivalent Resis- 
tance: ■ 5 4^5 - 5- ^ 4.8 \ 100% 

'7, Direction of Current : 5 - 4.5 , % 4.8 , 100% 

8. Kirchhoff's Rules: • 3.5 ' 4.5 5 4.3 . /83% 

9. Battery E.M.F, and Ternd" ^ • ; 
nal Voltage Internal ' 

Resistance: , 5 ^ 4.5 5 4.8 1QQ% 

10. The Wheatstone Bridge: 3 4.5 5 ^ ■ . 4 . 661 
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Squares and Square Roots 

1. ^ Fiiidlng the Square o£ a 

Nuuibex ; 

2. Fiiidlng the Square Root 
of a Number* 

3. Jinding the Square Root 
by thef^iOng Division 
Methodtfr 

4* Basic Operations with^ 
R'adicalsi 

5. The Pythagorean Theorem: 

6 * Rational i zat ion v 



Percentage ^ 

1. Definition: 

2. Converting Fractions to 
Percent \ 

3. ;, Converting Percents to 
: Fractions: 

4. Converting Decinials to 
Percents ! 

5. Converting Percents to 
Decimals: 

6. Solving Problems: ^ 

7. Price Lists and Discount: 

8. Percentage E^rror and 
Averaging i 

9. ' Markup I - t, 

Ratio and Proportion 

^l^Definitioh of Ratio: 

2. Reduction of Ratld^^ to 
Lowest Terms: 
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%4-5 


4-2, 
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4.7 


88% 


4.2 


5; 


5 


4.7 


. 88% 


3.6 


3.S 


5 
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64% 


3.6 


3.5 


■5 
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64% 


.3.6 


5 


5 


4.5 


78% ' 


3.6 


5 


4.S 


4;l4.1- 


79% 


4 * Q 
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•v.. 

D ■ 


4 9 


100% 


A A 

4 * o 


e 
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E 

D 


4 Q 


100% 


4.6 
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C 


4 Q 


100% 


4.6 


5 


s ' 


4.9 


100% 


4.6 


5 


5 . 


4.9 


100% 


4.6 


5 


■5 


.4.9 


100% 

j- 


3.4 


5 


4 


4.1 


, 50%, 


I .i 










3.4 


4 


3.5 ■ 


4 


50% 


3.2 


5 


' 4 , 


" 4.1 


50% 


5 


5 






100% 


4.9 




-.5 . 


5 


100% 
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y M 


/U A ' 


ytot 


'%4-5 


3. 


Definition of Proportion: 


4.9 


s 


S 


5 


100% 


'4, 


Finding the Unknown Tenn 
in a Proportion* 


4.6 r 


s 


S 


4.9 


92% 


s. 


Application of Proportion:' 


4.9 


5 




S 


ioo% 


6. 


Tha Principle of Lovers: 


4.6 


s 


3 


4.2 


88% 


"J ' . 


The Principle of Pulleys: 


4.6 


s 


4 


4.5 


88% 


8. 


The Principle of Gears: 


4.6 


s 


■■ 4" 


4.5 


, 88% 


9. 


Principle of the Hydraulic 
Press : 


4.6 


5 


4 


4.5 


88% 


10. 


TTie English System of 
Weighti 5 Measures: 


4.3 


5 


4.5 


4.6 


100% 


U. 


The Metric System of 
Weights 6 Measures: 


4.9 


5 


4,5, 


4.8 


100% 


12. 


English-Metric Conversion: 


4.9 


5 


4 


4.6 


88% 


13, 


Multiplication % Division 
Measurements: 


4.6 


5 


5 


' 4.9 . 


100% 


14. 


Tables of Equivalent 
Measurements:' 


4.6 


5 


4 


9 4.5 


, 100% 


Ins 


truments of Measuring 












1, 


Linear Scales : 


S 


5 


,4 


■ 4.7 


100% 


2. 


Vernier Calipers: 


4.6 


5 


4 


4.5 


94% 


3, 


Microineters I 


j4. 9 


5 


4 


4.6 ' 


100% 


4. 


The Protractor: 


5 


3 


4 


4 


94% 


Len| 


jth ■ 












1. 


Calculations of a Triangle 
and Auxiliary Lines : 


5 


3 


4 


4 


82% 


I* 


Calculations of a Circle: 


A A 
H , □ 










3, ' 


Finding the DiaTneter of a 
Circle IWien the Area is 
Given \ ' 


4.6 


5 


5 ' 


4.9 


94% 




0 • . 













i 




4. The Perimeter o£ the, 

. 'Ellipse: ' 5.4 5 .4.:5 4.3 67% 

5, The Perimeter of . ■ % 
Polygons: . ' 5.8 - 5 ^ '4 . 4,5 67% 



Area _ ^ 

1. As a Measure of Surface 

Space: . ' ■ 5,8 5 3>5 4.1 67% 

2/ Calculations of Four-^ 

Sided Figures (Parallelo- . - 

gram, Trapezoid, Square^ 

and Rectangle) : 3.6 5 3.5 5 56% 

5. Area Calculations for a 

Circle: , ^ ' 4.6 - S .. 5^ 4.9 89% 

4. Relationship of Radius, / , 
Diameter, Circumference ^ 

Arcs, Sectors, Chords^ and - 

Tangents: 4.6 _5_ . 5 4.9 89% 

5. The Properties of tt: 5 5 5 . - ' 5 . 100% 

6. Surface Area of Solids:^ - .5 , -3 A - 4 .67% 
7* Area Approximationi 5 ^ ^4 ^ ^ 3 _4_ - , 6 7% 



Volume 

1. Measures of Volume: 5 - . 4 3 ^: 4 67% 

2. Volume Determined by Area: 5 4 . 2. 3 4. 1 78% 

5. Volume of Rectangular ^ 

Solids .(Cubes) ! ' 5 *4 3 4 \ 67% 

4. Volume of a Sphere: 5 4 3 4 67% 

5. Volume of a Cylinder: 5 5.8 3.3 4 . 70% 



4. Ilolghts of Cylinders: 



78*:. 
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Woiflht '■' . ■ , ■ . 

1. Measures of Mass: ■ 3.6 , > '■ 4 ' 4.2' ft 7% 

2. Specific Gravity: -•. 4.1 ' 5 4 4.4 -72% 

■ ' • , ' . ■ ■ . 119 -l i i' 





u V 


y M 


3* Density: & 


3.8 


5 


4, Weight Standards' 


3°. 8 


5 


5. Weights of Materii^ls: : 


4.2 


5 


6t iVeignt Ox Lastmgs zrom 
--^Patterns: 


4.2 


1 


Time 

1. Units of Time: 


4 




2. Distance in Relation to 
Time: 


3.6 


5 


i\ Period: 


3.8 


5 


4* Frequency: 


3.8 


5,. 


Money Calculations 






1* Income Computations ^ 


5 


3.6 


2. Interest computation: 




% A' 
Q * Q 


Scale Drawings 






1* Finding the Drawing 
Measure: 


4.4 




s ■ 

2. Finding the Actual Dimen- 
sions o£ an Object from 
the Measured Dimension of 
a Diagram: ^ . ^1/ 


'.4.4 


5 


3. Finding the Area of a 

rigurB urawn to a ijerxairi 
Scale: . , 


4.4 


5 


Geometry 






1. Straight Line S Circle: 


4.'6 


3 



' 1 i 2 



y A , ptot %4-5 

4 . 4.3 ? ' 71% 

4 '4.3 71% 
3 4.1 78% 

./ 3 4.1 78% 

5 4.7' " 92% 

5 4.5 94% 

S ' 4.6 " 84% 

5 4.6 . 84% , 

3.5 4 . 67% 

3.5 4 : 67% 



5 ,4.8 84% 



5 4.8 ■ 84% 



S 4.8 84% 



5 . 4.2 92% 
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BASIC ALGEBRA 

General Numbers 



1'" 



1. 


Properties of Real ' 
N^bersi 


3.8 


•5 


3.5 


4, 


,1 


78% 


2. 


Substitution of Variables 
into Algeibraic Expres- 
sionsj 


4.2 


3 


5 


4 , 


, 7 


i 1% 




translation of Word 
Expressions into Algebraic 
Expressions : 


'A 


5 


5 


4, 


.1 


73%. 




Order of OperatiDns; 


4 


5 


. S 


4. 


.7 


/ 74%^ 




Evaluating Expressions 
Containing Variables: 




5 


5 


4 i 


'7 


78'S 


6, 


Basic Operations Involving 
Variables: 


4.2 


5 


•s . 




.7 


79% 




Axioms: { 


3.8 


■' 5 


5 




.6 


92% 




Const antr and Variables : 


4.4 


5 


. 5 


4 , 


1 8 




9. 


Positive and Negative 
Numbers: 


f 

4.8 


5 


5 


4, 


9 


' 100% 




Powers and Exponents. 1 


4.2' 


5 • 




4. 




100% 


■ 11. 


Formulas: 


4.6 ' 


5 


5 


4, 


,9 


100% 


12. 


^Ratio and Proportion: 


4.8 


5' 


5 


4, 


,9 


. 100% 


Arithmetic Operations with Algebraic Ex 


pressiohs 










1, 


Basic Operations with 
Algebraic Numbers: 


4.2 


■ 5 


5 


4, 


J 


94% 


2. 


Operations with Signs of 
Grouping: 


3.8 


5 


• 5 ■ 


4, 


,6 


95% 


3. 


The Distributive Law: 


3.8 


5 - 


5 


4, 


,6 


93% 


A, 


liquutions Involving 
Parentheses; 


4.4 , 


5. 


B ■ 


4, 


,8 


94% 


5, 


Equations , as Symbolic 
Sentences : 


3.8 


5 


5 


. 4, 


,6 


86% 
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Equations Involving 

Parentheses: 4i4 ' 5. * 5 4.8 > 94% 



7. Equations as Symbolic 
Sentences I 3,8 5y# ; 5^, 4.6 86 

8. Removing Parentheses Used 

to Indicate Multlplica- ^ v. 
tion: ; 4 ^ 5 . \ 5 4,7 82% 

9, . First Degree Equations 

with Signed Nmnbers^ ^.8 / 5 4,6^ 04% 

id. Adding and Subti^acting 

like Ternis^ ^ \ : 4.6 5 5 4^9 ' 100% 

11. Adding and Subtracting ^ " 1 

Polynomials: 4.4 5 ' 5 4,8 ; 100% 



12. Multiplication and ' 
Division of Monomi;4ils 

and PolynQmials:; 4,2 . 3 5 1 4,1 78% 

13. Inserting Signs of . 
ung: ^ - - - - 4 5 5 4.7 94% 



'14. Rules of Exponents: 4 ' 5 ^ - 5 , ^^7; 94% 

15, The Square of >a Binomial ' ' 

Sum or Difference: 3,8 . - 5 / 4.6 88% 

16. The Product of a Binomial 

Sum pr Difference: . 3.6 _ 5 . 5 4 ,5 94% 

^17* Multiplication by a 

Common Factor: — 4 ;\ ^5 . I ' ' 4\7 94% 

IS. .Extracting Square Rbots: 4 5 5 4,7 ' . 94% 

19. SymbDls/of Grouping: \ 3,8 5 5 ' 4.6 ^ 90% 

Al gebraic Fractions 

1, Properties of Algebraic 

Fractions: ■ 4.2 5 5 4.7 96% 

2, Equations Involving * 

Fractions: - , 4.8 5 ' 5 4,9 100% 

S. Basic Operations with- ^ / 

Algebraic Fractions: 4,5 & 5 4,8 4Q0I 
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St Finding-Tthe-Least-^ Common. 
Denominator: 



6. Reducing to Lower feTms: 4>6 
Inequalities 



Properties of Inequal- 
ities: 



Equations 

1. First Degree Equations in 



One and Two Variables; 



.2. 
3, 



6. 



Bquivalent, rdentical, and 
.Conditional Equations: 

Simplification of )lqua= 
tions : ■ ■ ^ 

Solutions of Equations in 
Variables : . 

Transposition of Terms 
and Factors : ^ / 

Translating Problems into 
Equations : 



8, Operations with Dimen- 
sional Units : ; 

9. Dimensional Units and 
Gonversion: ^ 

10. Equations Containing 
Fractions and Decimals: 

11. Solving Linear Equations: 

12. proportions* 

13 . , proportional ity \ 

Linear Graphs 

I. Coordinate Notation; 
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4.4 


3----- 




■ 4:1 — 


t88%- 


4.6 
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'5 


4.2 


94% 


3.1 
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■ . '5 


4.4 


82% 


3.8 


-5 . 


5 


' 4.6 


. 80% 


3,5 


.,5 


5 


■ 4,5 


,82%. 


4 ' 
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4' 


■ 63% 


3.3 


s 


5 


4.4 


80% 


3.3 


5 


5 


' ■ 4.4 


. 82%. 


3.3 


5 


5 


4.4 


i 82% 


3.5 


5 . 


5 


4.5 : 


84% 


^ 3.5 


■ 5 ■ 


5 


4i5 


84% 


' 4 


5 


■ ' 5 ■ ■ ■ 




87% 


■ '4 


4.5 


' 5 


4.5- 


, 82% 


3f6 


5 


5 


4.5 


82% 


3.2 


s' 


■ 5 


4.4 


72% 


3,2 


,5 


5 


4.4 


72% 


3 ■ 


5, 


5 


4.3 


_Jj8% 
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W M 



H A 



utot 



%4-5 



5. 
4. 



Plotting Points on Graphs : 3.5 
Graphs of Ordered Pairs: 2.9 



Displaying Data with 
Graphs : 



3.5 



Solving Problems by Means 

of Graphs: 3,2 



Graphs of Linear Equa- 
tions: 



3.2 



4,5 



4,3 



4.5 



4.4 



4.4 



72% 

66% 

76% 
70% 
71% 



116 



ERIC 



12k 



i 



Printing 
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BASIC. ARITHMETIC 

Real Numbers ' .. ' 

1. Basic Oparations with 
Whole Numbers : 

2\ Combined Operations with 
Whole .Numbers: 

3. Definition of Signed 
; Numbers: 



4. Graphing Signed Numbers f 

5. Basic Operations with ^ 
Signed Numbers: 

6, One-to-One Correspondence: 4.3 

7. Rounding Off: 

8, Prime Numbers i 

9, Composite Numbers: 

10 , Greatest Common Diviser 

11. Least Common Nfultiple: 



Common Fractions 

1. Reading and Writing: 

2. Reading a Ruler: 

3. . Basic Operations with 

Fractions : 

4. ^ Equivalent Fractions: 

5. Converting Mixed Numbers 
to Improper Fractions: 

6. Basic Operations with 
_Mixed Numbers: ' 

7. Combined Operations 

' with Mixed Fractions: 

/8, Proper and' Improper 
, Fractions: 
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100% 
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100% 
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83% 
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4 \ 


^4.3 . " 


' 83% 
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. 5 ' ' 
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100% 
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— — ! 
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100%' 
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4 


4:6 


100% 


4.7 
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3 




83% 


4.7 


■t 
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. 4. 


.4.6 ; 


100% 


4.7 


5. 
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1 00% 


4.7 


■ 5 


4 
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100% 
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9. 
10. 
11. 



Combining Like Terms: 



12, B 



4,7 



Reducing . to Lowes|^ermfe- S 



Finding the Lowest Common 
Denominatoi': ■ / 4,7 



as Ic Operations with 
Common Fractions and N^ixed 
Fractions: / 5 



y M 



• 5 



y A 



IJtOt 



4,6 



4-3 



4.6 



4.3 



M-5 



100% 
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100% 



83% 



Decimal Fractj^oris 

1. Reading and Writing; 

2, Bounding Off: 
^, Basic Operations^ 

4. Table of Decimal/ 
Equivalents: / 

5. Fraction to Decimal 
Conversion: / 

6. ^Decimal to Fraction 

Conversion r 7 



4.7 



4.7 



4.7 



4,6 



4.3 



4.3 



100% 



100% 



100% 



100% 



83% 



83^ 



Scientific NQtatlbn 

A, The Concept of Powers of 
10: / 

2. Significant Figures: 

3. Rounding Off: 

4. Basic Operations Using 
Powers of 10: 



83% 



83% 



83% 



83%. 
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,.,(Fe^centago^_ , 
1, Dofinition: 



.2. Converting Fractions to 

■ PercDrits: 

5, Converting Percents to 
Fractions: 
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4. 


Converting Decimals to 
vPercents: 
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. 5 ' 
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4 . 3 ' 


33% 




Converting' Percents to 
Decimals \' 


■ 5 
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'■ 83% 


6. 


Splving problems \ 


5,7 


5 ° 


,3 ' 


4.6 • 




7. 


Pi:ice Lists and Discounts 


4.3 
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S 


4.8 


83% 


s/ 


Perceiitage Error and 
Averaging: , 


4.3, ' 


5 


4 


■ 4. -4 „ 


83% 


9. 


Mar*kup : . - . 


4.3 


5 


S 


4i 8 


. 83% 


Ratio and Proportion 












1. 


Definition of Ratio: 


5 . 


'' 4.5 


3 


A. 2 


83% 


. 2. 


Reduction of Ratio to 
Lowest^ Terms : 


. 5 ^ 


.4.5 


, 3 . 


■ 4.2 , 


83% 


3. 


Definition^ of Proportion: 


5 


4.S 


3 


4.2 V. 


83% 




Finding the Unknown Term 
in a Proportion! 


5 


ft 

4.5 


3 


4. 2 


^ 83% 


5, 


Application -of Proportion: 


; ' 5 


4.S 


3 


4.2 


83% 


6. 


The English System of 
Weights and Measures: 


5- 




5 


5 ' ' 


100% 




The Metric of Weights and 
Measures : 


4,7 


5 


S 


■ . ' 4.9 


100% 


8. 


Engl ish^-Metric Conversion: 


: 4.7 . 


5 


5 


4.9 


-7 ' 
100% 


9. 


Multiplying and Dividing 
Meas uremen t s J 


4.7 


5 ■ 


5 . 


4.9 / , 


100% 


10. 


Tab 1 OS of Equivalent 
Measurements: 


4.7 


5 


S 


■ /, 

4.9? 


, / . 

'100% 
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IiiH truments of Measuring 








/ 

■ / 
4/7 




1. 


Linear Scales : 


5 


5 


4 


100% 


2. 


Vernier Calipers : 


4.3 


4.5 


5 


' 4.6 


100% 


3. 


The Protractor; 


4.3 


,4.5 


5 


/ 4.3 
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Longth 



1. Basic OpDrations Using ' ' 
Length: / 5 5 5 5 100% 

2. Caiculations of/a Triangle \ 

and Aujciliary L^ines : _5 5 2 4 83% 
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83% 



3. Calculations o'f a Circle- 5 5 2„ 4 

Area , / . . .. 

1* As a Measure of Surface 

Space: ■ ^ 5 5 . 2 4 /BSl 

2, Calculati'bns of Four-Sided ' . , 

Figures /(Squares, Rec- . 

tangles/ etc. , 0 ^ 5 ^ '5 2 4 83% 



Volume 

Weight/ ■ ' ' ■ - 



1. 


Measures of Mass- 
^ Weight Standards : 


4.7 


S 




. -4.2 


83% 


. 2./ 

/ 

/ 


S 


5 


4 


4.7 


100% 


Weights of Materials: 


5 


. 5 


5 . 


5 


■° 100% 


■/V A. 

/ Time 




. . . ,'<■ 








/ 1 . 


Units of Time: 


■ 5 ^ 


S 


5 


5 


loo% 


'2. 


Frequency: , 


„ 5 






4 


75% 


3 . 


Period: 




5 %i 


2 


' 4 


75% 


Money Calculations 












1. 


Price Computations: 


S 


5 


4" . " 


4.7, 


100% 


2. 


Income Computations: 


5 ■ 


5 


'4 


,4.7 ' 


100% 


3. 


Interest Computations: 




5 





4.7. 


100% 



! 

\ 

i 

■ I- 
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Slide Rule 



; ' 1. Slide Rule Opera4tioi)i 
(Basic) : 



4.3 



4.1 ■ ■ * 6^% 
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2. Locating th© Decimals 
Point: 



4.7 



4,9 



122 



5. Writing Linear Equations 

in Slope-Intercept Form: 3^ 7 

6. Slope and Parallel Lines: 3.7 

'. ' ' ^ ^ ^ ' ' . . / 
7 1 The Equations of Horizon- 

^ tal and Vertical Lines t 3,3 



TRIGONOMETRY 

Right Triangles and Tri-gonometric Ratios 

1. Right Triangles and 

Angle-Sum Principle: 4 



Right Triangles &nd the 
Pythagoi^ean Theorem: 



The Definition of ths 
Tangent Ratio: . 4.3 

The Tangent Ratio o£, . / 
Three Specific ^gles: 4 



Vectors on the Rec- 
tangular Coordinate 
System: / ^ 4.5 

The Trig patios of 
Reference/ Angles : 3.3 



5. ,A Partial Table of _ ^ 

Tangent Ratios: y 3.8 , ^ 5 

6. The Complete. Table of 

Trig Ratios: : - 4.5 5 

7 . Finding the Unknown Sides 

in Right Triangles: 5 5 

/■ ■ 
■ =/ " 

8/ Finding the Unknown 

Angles in Right Tri- - 

angles:" S ^5 

Vectors y Phf sors/ 

1. Definition Vectors \ 

and Phasors^. 4.3' . 5 



4 , Finding ^ho Length and 

Director iOf a Slanted . ' 
Vector: | ^ 4 5 

. ^ ^' • ^ : m 137 
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Trigonometric Ratios of Standard'- Position, Angles 

<1* ^ Standard-Position Angles . , ^ 

Between O^and 360^: ^.3 S \ .4 4.1 60% 

■ ,2* Reference Angles of . 

Standard-Position Angles , , 
Between O^and 360°: 3.3 5 4 ^ 4,1 60% 

J - - — V ■ - ~ ^ ^ < " ~ 

3. Trigonometric Ratios of " ^ . ^ 
Angles Between 90 and 

' ^ 360°; - : 3,3 5 4 4.1^ 60% 

4, Finding the Function of ^ . . 

any Angle: 4 S * S . 4.7 80%. 

5/ Finding Standard-Position - 
Angles Corresponding to 

Known Ratios: . 3.3 5 5 4,4 160% 

6* Finding the Angle Given ^ 

the Function: 4 ; 5 5 4.7 80% 

1\ Trigonometric Ratios of , , 

'0°/ 90°, 180°, 270°, and 
360°: 3.3 / 5 4 - ^4.1 60% ^ 

8. Functions of ^gles in ^ , 
Quadrants I, II, III/ and ^ . = . 

^ IV: * 3.3 5 ^ 4 ^ 4.i 60% 

^ ^ " . X '.v ^ " " . . " ' """""" ^ ' ^ • 

9. Finding Log of Trig . 

' Functions: ^' . ^ ^ / 3.3 5 4 4.1 60% 

10. Definition of a "Degree" . ' 

in Angle Measurements: 3 _ j ^ 4 , 4 ^ 60% 

11. Operations Using Minutes, 

Degrees j| Seconds: 4,7 5 ^ 4 4.6 100% 

12. Definition of Radian in 

Angle Measurement: y 4.7 5 ; ' 4 4.6 100% 

15. The Relationship Between ' 

Degrees and^Radians: 4 . 7 5 \ 4 - 4 . 6 100% 

14. Radians Expressed in ^ ' 
Terms of "tt": ' ' 4.7 5- 3 : 4.2 ' 80% 

15. ^ Trig Ratios of, Angles 

Expressed in Radians: 4.7'^ 5 3 4 . 2 80% 
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P V 


M M 


y A 


■ utot 
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. Oblique Triangles 








i 




1. 


The Definition of an 
Obtiojae Triangle: 


4.3 


5 


5 


4.8 


100% 


2 


Quiving uDiique iriangiei 
Bv Right-Triangle ^ . 
; MethodB : 


4 


4 


4 


4 


60%' 




The Law of Sines: ' 


4.3, 


S 


4 . 


- 4.4 . 


100% 


4. 


Using the Law of Sines to 
I'ind Unknown Angles 
Oblique Triangles: 


3.7 ' 


5 




4.2 


801 


5^ 


LfimiLaLions or using the 
Law of Sines : . 


,3.7 


S 


s 


4.6 


80% 


A 
U * 


The Law of Cosines : 


3.7 


s 


s 


■ 4.6 


80% 


7, 


Using the Law of CQsints 
to Find Unknown Sides and 
Angles of Oblique Tri^ 
angles- 


3.7 ■ 


5 . 


■ i 




' . ■? ■, 
' 80% 




Right Triangles- Law of 
Sines an4 Law of Cosines : 


3.3 


; 5 




P \ 

4.4 


60%' 


9. 


; Strategies for Solving ^ 
Triangles: 


3.7 


5 


5 ' 


4.6 


80% 


10. 


The Law of Sines and 
Obtuse Angles i ■ 


3.7 




5 


4.6 


80% 


11-. 


The Law of CoBlnes and 
Obtuse Angles 1 


3,7 


' 5 




. 4.6 


80% ■ 


Agp 


lied Geometric Problems 












.1. 


Central Angles and Arcs^ 
of Circles : 


4. 3 


5 


4 


4.4 


100% 


2. 


CHordk of Circled: 


4 


g 


5 


4.7 


; , 83% 


3. 


Basic Problems Involving 
Chords and Circles: 


4.5 


5 


5 


. 4.8 


. 83% 


4. 

! 


Applied Problems Invol- 
ving Chords of Circles: .4.7 


5 




4.9 


100% 




Sectors unU Segments of 
Circles- ' 


k 


5 


3 


. k ' 


50$ 
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Revolutions and Rota- - 

tional Speedi ; . . 4.5 5 ' ^ 3 4.L ' 67% . 



7, Circumferential Speeds ; 4.7 . 5 . ' ' . 5 4.2 ^ ; 80%' 

4 / 5 . 3 ^ 4 ' 67% 



8.- Angular Measures of 
Rotational Speed j 



9, Circumferentlai Speed 
md Angular yelocity 
(In Radians) : - ' 



1, Measurement o£ Angles; 

2. Mappings / 



4. Calculations of Areas i 

5. Measurement of Distances 
in a Vertical Planer 



140 

1^1 ■ . 



60% 




10. Areas of Triangles: 4,8 „ 5 5 f 4.9 ' 100% 

Ideritities and Interpplation . - - .. ... / '\ . 

1. Definitions of the do- . 
secant, Secant, ^ arid Co- 
tangent^ of an Angle: 

2. Finding the Cosecant, / 
Secant, and Cotangent of 

^ an Angles . 

3. Ra€io Identities 

4. Pythagorean Identities: 

5. Simple Identities: 

6. Reciprocal Identities r 

7. Verifying Identities: 
8/ Similar light Triangles i 



3 _ 


■'5' 


, S 


" 4.3 


-40%. 


3 


5 


4 ■ 




.40% 


3.7 


S 


■4 


4.2 


• 60% 


3.3 


5 


4 


'4.1 . 


60% 


3.3 


5 


4 


.4.1 


60% 


3.3 


5 


5 


°4.4 


60% 


, 3 


5 


4 ' 


4 


; ' 60% 


cations) 
S 


5 ■ 


'5 


5 ■ 


, 100% 


3.3 


5 


■ 5 


4.4 


6V% 


3.3 


S 


5 


4.4 


67% 


5 


5 


5 


5 


100% 


5 


5 • 


■ 5 


5 


■ 100% 
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Electronics 
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BASIC ARITHMETIC • 

Real Numbers 



1. Basic Operations 
■ with Whole Numbers: 5 . 5 , 5 5 100^ 

2i Goi^bined derations ' = 

s with Whole Number^: | - 5 ' 5 . 5 100% 

3. Definition of j L 

Signed NiHnbars: 5 I _ ^ 5 \ - 5^^ 100% 

4. Graphing Signed " ■ ' : " 

; Numbers^ - _5_ \ 5 . 5 5 100% 

5. Basic Operations , ' ■ 

with Signed Numbers: 5 5 ' 5 5 - 100% 

6.. Rounding Off: " 4.8 ^ ^ ^ 4.7 . / 5 ' 4.8 * 100% 

.7. Abpolutbx Value: . 4.5 5 , . 5 4-8 _100% 

8. Greatsst Common • 

■ . Diviser: 4.5, 5 5 ■ 4.8 100% 

9. Least Common * 

Multiple: 4.5 . 5 ' . B 4.8 - . 100% 



Common Fractions ^ ^^^^^^^ ^ j 

1, .Reading and Writings 5.5 4 5 67% 



2. Reading a Ruler: 



Equivalent Fractions: 



100% 



3, Basic Operations with "'^ . 

Fractions: 4.5 4.7 : ^ 4.7 : 100^ 

— ■ ^ - ¥ 



100% 



5. Basic Operations ' j 

with Mixed Numbers: 3.8 - 3.7 5 (4.2 67% 

6, Combined Operations j 

with Mixed Numbers: 3.8 3.7 5 4.2 ^ 67% 

7. Proper and Improper 

■ Fractions: ^ 3.5 3.7 5 4.1 67% 

8, Complex Numbers ^ 3 4 5 , ' 4 67^ 
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9. Combining Like Terms: 

10. Reducing to Lowest Terms; 

11. Finding the Lowest 

. Common Denominator: 

12. Basic Operations with 
Comnion Fractions and 
Mixed Fractions: 



4.S 



4.7 



4.3 



4.3 



4. '7 



4.4 



4.4 



100% 



100% 



67% 



67^ 



Decimal Fractions 

1. Reading and Writing: 

2. - Rounding Off: , " 

3. Basic Operations: 

4. Table of Decimal 
Equivalents : 

5. Fraction to fiecimal 
Conversion : 

6. Decimal -to Fraction 
Conversion: 



4.S 



4.5 



4.7 



3.7 



4.7 



4.3 



5 ' 



4.9 



4.2 



4.7 



4.6 



100% 



100% 



100% 



50% 



100^ 



100% 



Scientific. Notatlgn , 

1. The Concfpt of Powers 
of 10: 

'2. Significant Figures: 

3. Rounding Off: 

4. Basic Operations Using 
Powers of 10: 

5. Raising to Powers 
Using Powers of 10; 

6. Extracting Square Roots 
Using Powers of 10^ 



100% 



100% 



100% 



100% 



100% 



100? 



Squares and Square Roots 

1. .Using the Table of 
Square Roots: 



156 
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4,5 



60% 



2, , Finding the Square o£ a - 

. ^ Number: '5^ 4,7 5 4.9 100% 



3. Finding the Square Root 



of a Number: ' 5, 4.7 ■ 5 . 4.9 100% 

_ - - - . . - — - - - ■ ^^i^,,^^ ^i^,.^,^^ 

4. Basic Operations of ^ , - 

Radicals: . 4,5 4 5 4.g 83%^ 

- ■ - ■ . ^ ^ ■ - — = - — ^ — ^ 

5. The Radical Sign and i ^ 
Index of Roots: B 4.^3 5 ^ ^ 4.8 83% 

6. The Pythagorean Theorem: 5 4.3 / -^ S- - 4.8 85% 

Percentage . . 

1. Definition: 5 5 ■ 5 5 100% 

\ 2, Converting Fractions ^ 

to Percent: 5 5 / ^ 5 5 



Convarting Decimals - ^'^^ 

to Percent: 5 4.3 5 4.8 83% 




/erting Per cents 
to Decimals 

V 

^Finding the Percentage 



Ratio and Proportion 



144 



100% 



4.3 5 ■ '4.8 ' 83% 



Finding the percentage . . ^ , 

Given the Base and Rate: 5 4 ■ ' . 5 4.7 83% 



6. Finding tHe^ Rate 'Given , - , ' , 

the Percentage and" Base: S 4 ^ 5 4.7 85% 

7. '"■Finding the Base Given . ' ' 

the Rate and Percentage: 5 4 . ; ■ 5 4.7 83% 

8. Solving Problems - \ _J_ , 4 r> 4v7 83%' 



1. Definition of Ratio: \5 5 5 . . '-^ 5 100% 

2. Reduction of Ratio to 



Lowest Terms: 4.5 \ ' 4.7 5 4.7 100% 

3. Definition of Proportion: 5 . 5 5 5 100% 

4. Finding the Unknown 

■> Term in a Proportion: 5 5 5 ..5 100% 
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ytot 
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;\ ■ ■ ■ ■ 

5 . Application of Propor^ 
tion| , 


4 


4:3 „ : 




4.4 


67% 


* . ' - ^ • ' ■ ' ' 
...-6,^ -The English System of 
Weights and Measures i 


4 


3 


5 . . 


f . ■ 

4 


50%' 


, 7. The Metric of Weights 
and Measures: 


5 


■ ■ 5 


5 


5.' 


100% 


8. English-Metric Conver- 
sion: ^ 


5 


3 


5 


4.3 


80S 


9. The Binary Number Syitemi 


5 


5 


. 5 


5 ■ 


100% 


10, The Computer Number 
System: 


4 


5 


5 


4.7 


■83% 


11. Computing LJke a Com- 
puter: 


4.5 




5 . 


4.8 


',83% 


12, Binary to '^Decimal Conver- 
sion: 


5 


5 


5 ■ 


5 . . 


100% 


13, Decimal to Binary Conver= 
_ sion^ 


S 


■ 5 . 


5 




100% 


14, Basic. Operations of 
Binary Numbers : 


5 , 


5 


5 


"5 


100% 


15, Multiplying and Dividing 
^ Meaf urements : ^ 


5 


■ 

■■' 5 


5. 




100% 


Instruments of Measuring 












i. Linear Scales : 


4,5 


5 


5 . 


4=. 8 


100% 


2, The Gauge Number of Wire: 


5 


4.7 


4 


4.6 


100% = 


3, Logarithmic Scales: 


5 


5 


5 


5 . , 


100% 


4» Angular Scales' 


3.6 


3.7 


5 


4.1; 


. 67% 


5. Uniform Scales: 


3.4 


3.7 


5 


4 


674 


Area 












1. Area as a Measure of 
Surface Spaced 


4.2 


4 


S 


4.4 


78% 
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2. Area Calculations of a 
Circle (Diameter, Circum- 
ference, Arcs, Sectors 
Chords and Tingents) * 

3, The Properties of -ni 



4,2 



4.2 



4.4 



4.4 



78% 



78% 



o \ Time 

1. Units of Time : . ' 

2. Distance in Relation 
^ to- 'Time; 

3. Frequency: 
4; Period: 



4,3 



4,8 



100% 



83% 



100% 



100% 



Geometry 

1. Straight Line | Circle:' 3.6 

;2. Translation of Axis: 3.6 

3, Polar Coordinates: 4. 2\ 



4.2 



4.2 



4.4 



67% 



67% 



50% 



BASIC ALGEBRA 
General Numbers 



1 



Properties of Real Num- 
be¥s: - 

Substitution of Variables 
into Algebraic Expres^ 
sions: 



Translation of Word 
Expressions into Algebraic 
Expressions: 5^ 



4. Order of Operations: 

5, Evaluating' Expressions 
Containing: Variables: 

'6. Basic Operations Invol- 
ving' Variables : 



4.3 



67% 

100% 

100% 
100% 

100% 

100% 



■ 7. 


Axioms r , [ , . " 


5 


' -5 , ■ 


5 


" 5 


ibo% 


8. 


Constants and Variables r 


S 


: S 


S 


* . -s . 


100% 


9. 


Positive and Negative 
'Numbers^ . 


S 


' ■ s 


S 


- . ■ 

■ . ~ s 


100% 


10. 


Powers and Exponents^ 


. s 


5 


5 


^ . 5 , , 


100% 


u, 


Formulas: 


,5 


S . 


5 


■■ - -5 


100% 


12. 


Ratio and Proportion: 


. 5 ^ 


5 


S' 


' . ' ,5 


100% 


Arithmetic Operations with Algebraic 


Expressions 








1. 


Basic Operations with 
Algebraic Numbers r 


5 


5 , 


s 


S 


100% 


2. 


Operations with Signs of 
Grouping:. 


■5 


5 


s 


5 ' . 


100% 


3. 


The Distributive Law: 


4 


4.7 


5 


4,6 


100% 


4. 


Equations Involving 
Parentheses : 




5 




5 


100%^^ 


5. 


Eduations as Svniboiic 
Seritences : 


5 


■ ■■ s ^ ■ 


5 




100% 


e; 


Reinoving Parentheses 
Used to Indicate Multipli- 
cation: 


4.5 


■ 4.7 • 


S 


4.7 ■ ' ' 


100%' 


7. . 


Rirst Degree Equations 
with Signed Numbers: 




S 




V 

5 


100% 


8. 


Adding and Subtrracting 
Like Terms: 


5 . 




5 ; 


5 


,100% 


9.. 


Adding and Subtracting 
Polynomials: 


S 




5 


s 


100% 


10. 

■ 


Multiplication and Divi- 
sion of Monomials and 
Polynomials:. 


5 


4.3 




4.8 


83% 




Inserting Signs of Group- 
ing i 


5 


4,3 


s 


4.8 


83% ■ 


2, 


Rules of Exponents: 






5 


■ 5 ■ 


100% 




% 

6 
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13. The Square of a Binomial • . ^ 

' Sum or Difference: .3.5 . .4.3 S , 4. .3 _JIi 

14. The pL^orilict of a Binomial 

Sim w 'r fference: . 3.5 4,3 ^ 5 4.3 . _J7% 



15. F0--;oa; . :ig t)ie Difference 
of Two Squares : 

16. Fact i T^. rig Out 'the Common 
Facto ' ^ : 

17. FasU' ^ Jig Pol/nomials* 

18. ' MuIlJ; f ;ation by a 

Coinnion .a^'tc i'; 

19. Special rrr i icts or Expan-- 
sions : 

20. ExtTactirig Square Ropts: 

21. Factoring Monomials from 
Polynomials = * > 

22. Symbols of Grouping: 

23. Squaring Binomials: 



Algebraic Fractions 

1. Properties of Algebraic 
Fractions : ^ 

2. Graphic Representation of 
Algebraic Fractions: . 

3. Equations Involving 
Fractions : 

4. Basic Operations with 
Algebraic Fractions: 

5. Special Products: 

6. The Fractional Exponents: 

,.7, Factoring Fractions: 

8. Finding the Least Common 
Denominator: 



4.3 .67% 



s. 


4.7 


5 


4.9 


100% 


4iS 


• 4.3 


5 


4.6 


100% 


5 


, 5 


5 


■ 5 


100% 


- 4 


3.3 


5 


4.3 ■ 


56% 


S 


4.7 


5 


.-1.9 


100% 












4.5 


4 


5 


4.5 


83% 


S 


4.3 


5 


4.8 


83% 


5 


4.S 


5 


4.8 


100% 


4.5 


4.3 


5 


.4.6 


100% 


4.2, 


3.3 


5 


4.2 


78% 


5 


4.7 


5 


4.9 


100% 


5 


4.7 


5 . 


4.9 


100% 


3.8 


3.3 


5/ 


. 4 


78% 


5 


3.3 


5 


4.4 


' 83% 


4 . , 


3,3 


5 


4.1 


78% 


4 


3.3 


5 


4,1 .' 


78% 
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%4-S 


9, 


Reducing to Lower Terms ^ - 




3.3 




4;1. 


78% 


10. 


Complex FractiofiS" 


- 4 


e 

3.3 


5 


4.1 V 


'78% 


11. 


Ifl^roper Fractions and 
Mix.ed Expressions : 


3.8 


3.3 


5 ■ - 


4 


■ 67% 


12. 


Compouftd Fractions r 


3.6 


3.3, 


5 


4 


67% 


13,. 


Quotients of Polynomials^ 


3.6 , 


3.3 


5 > 


4 ' 


. 67% 


Equ 


- \ ■ 

ation? 












. 1. 


First Degree Equations in 
One and Two Variables; 


4.2 . 


3.7 


4 


4 


78% 


2. 


Literal Equation' Formu- 
las: 


4.5 : 


4.7 


4 


4.4 


100% 


3. 


Simplification ,of Equa- 
tions : ' 


5 




4 


4.7 


100% 


4. 


Solution o£ Equations in- 
Variables: 


4.5 


5 


4 ■ 


4.5 . 


100% 


S. 


Analysis of a Formula: 


4.2 , 


3.7 


' 4 ■ 


4 


.78% 


6. 


Transposition of Terms: 


4.2 


3.7. 


4 


,4 1 


78% 


^ 
/ . 


Transposition of Factors: 


4.2 ' 


■ 3.7 


"4 


.4 


. 78% 


8. 


Translating Problems into 
Equations: ^ 


5 " 


5 . „ 


4 


4.7 . 


100% 


9. 


Operations with Dimen- 
sional Units: 


4.2 . 


3.7 


,5 


4.3' 


\: 78% 


10. 


Solving Systems of Equa- 
tions of Two and Three 
Unknowns Algebraically: 


4.2 


3.7 


4 


4 


78% 


lli 


Dimensional Units and 
Conversion : 


4.2 


3.7 


5 


4.3 


78% 


12. 


Equations Containing 
Fractions and Decimals : 


■ 7 

4.2 / 


3.7 


5 


4:3. , 


* 78% 


13. 


Degree . of an Equation : 


4,2 


3.7 


4 


4 


78% 


14. 


Solving Linear Equations: 


5 


5 


■ ' 5 


S . 


100% ' 
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15, Algebraic Solutions to 





Variables^ . 


5' 


5 


, 5 


S 


ioa% 


16. 


Equations with Unknowns in 
the Denominators: 


S 


5 


5 


s 


100% 


17. 


Radical Equatiojis r 


4.2 


3.7 


5 


4.3;: 


78% 


18. 


Proportions: 


5 


. >.s 


-5 


5 . 




19. 


ProportionaHty : 


4.2 


3.7 


5 


4.3 


78% 


Linear Graphs 












1. 


Coordinate Notation* ^ 


S 




5 = ; ■ 


" ■ 5 ■ 


lOOli 


2. 


Plotting Points on Graphs: 


5 


s : 


5 ■ ■ 


'5 


100% 


3. 


Graphs of Ordered Pairs: 


5 


5 


. 3 " ^ " 


4.3, 


83% 


4. 


Displaying Data with 
Graphs: . 


5 


5 

1 _____ 


5 


.-.5" 


100% 


S. , 


Solving Problems by Means 
of Graphs : . 


S 


5 


3 


4.3 ^ 


83f 


6. 


Graphs of Linear Equa- 
tions: ' . , 


5 


5 




. 5-" 

■ 


100% 


7. 


Solve by Comparison of 
Equalities: 


4.S 


■ 4.7 


3 


4.1 


83%. 


8. 


Solve by Addition 5 Sub- 
traction: 


4.5 


4.7 


3 - 


4.1 


83% 


9. 


Applications of Simultan- 
eous Linear Equations^ 


4.5 




3 


4.1 . 




Quadratic Equations 


■ ^ 








<■ 


1. 


2 

Solution of ax +bx+c=0; " 


4.5 




5 


4.6 


i 100% 


I- 

Exponential Notation 












1. 


Laws of Basic Operations 

wi'th Exponents- 


S 


5 


5 


■5 , 


;. ' 

,100% 


2. 


The Law of Zero Exponents : 


5 




5 


5 


ip- 
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least common denominator for a series of fractions. Instructional mode 
number 2 consists of a series of prograjmed 'instructional frames on 
, how^to find the least^'conMon denominator of a set of fractions. 
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PROGRA^&^ED INSTRUCTION 
for 

LEAST CO^MON DENOMINATORS 



■ Before beginning this, module ^ it is neceiiary to t^e the pre-test on 
Least Comnon. Denominators* Prograjnmed instruction is used as a workbook. 
Each fraine contains one. or more blanks in which you should write the 
nmnbers you feel best complete the .statement in the frame, : ^. 

" . 3x3= / 



It is necessary to use some device (a 5'V x 8" index card is good) 
to cover the answer which appea^dlrectly below the fraine that- you are 
working* It must be pointed, out that for jma^imim benefit you must 
not look at the answer hefore you record your responses in the frajTie.. 



Good Luek! 



\ 

\ 
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■ LEAST COI^ON DENOMINATORS 

In'the expression (2/3 +' U/5 + 9/10), the numbers 3, 5, 10 are the 
.of the terms in which they appear? 

■ = /' ' ' 

" ^ ^ ' - , denomijiators ■ . . ' 



2. The^ smaileBt nuinber which each denominator in (2/3 + U/3 + 9/10), divides 



/ 30 (not 505/150, ^^ J , ^ 



3* 30 is the smallest number that is divisible by 3^ 5' and 10, Thus, the 
Least Common Multiple (LCM) of 3, 5 and 10 is ? 

,30 ■ ' . , 



U. 32 is the _____ of 8, 12 and 32? 



Least Common Multiple 
(or LCM) 



5. What is the LCM of 3, k, and 5? 



60 
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■£. ' Some whole numbers may "be "factored", or written as the product of 



smalled whole numbers 5 




5 


Ik 


- 


2 


X 


7. 21 - X ? 


^ < 


— 










— 












3 


X 


7 


■ 


2^ may be factored as: 


2k 




12 


X 
















X 








-= = 








X 






/ \ ' ' 








J 


X 




X 




^« — .^-^^ . 


















24 






X 














u 


X 


6 












3 


X 


8 












3 


X 


2 


X 


1+ ' ■ • 



8. A number is factored completely when it is witten as the' product of prime 
numbers/ A prime number is any whole number (other than l) that is 
di,visible only by itself and by r,^' Is 23 a prime number? . 

^ i ■■ [ ^ „^_^„„^L^^„^^^^^„^ 

, Yes ■ ' ' • 



9. 2h is completely factored as 2 x a x _ 

2,3 
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10. 2U ^ 2 X 2 X 2 X 3 ' . - , 

To 'factor a number completely^ '*start with the smallest prime numhers 2, 

and ask if it is a factor of the nuinber* 

To factor. 36 compretely, such as: 36 ^ 2 x _^ 



a8 



11* 2 is not a factor of 9- 
: Ti^y the next larger prime numher and 
ask if 3 is a factor of 9* ^ 



36 = 2 X l8 



36 - 
36 = 



2x9 
2 X 3-x 



Yes, 3 is a factor of 9 
. 36-2x2x^3x3 



12.. 36 has t^w been factored to its prime factors* 36 ^ 2 x' 2 x 3 x 3- 
Can any of these factors be factored? ^ 



No 5 by the definition ^of prime numbers. 



3* To factor ,29U completely^ ask if^2 is a factor, then then /J? etc, 
^Always progress in this order;, never just try factors a;b random. 
The smallest prime number triat is a factor of 29^ is . 



2 ' 
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'•• Ik. 29k = 2 X 



15*. .Examine the final factor, lUT 

decide whether it contains 3 as\a 
factor. 



29k ^ 2' X Ikl 
29h ., = 2 X 3 X 



16. Again examine, the final factor ^ , 
^9, 3 is ohviously not. a factor 
of U9. 

What factor should he tried 
next? . " 



29^ = 2 X ikl 

29^ ^ 2 X 3 X kg 
29U =2 X 3 X 



The next factor is T\ 
T, 7 



IT. 



29^4^= 2 X 3 X T x'7 ' \^ ^ ^ 

29^4 is completely factored as dhown here. Only th^^ systematic approach- 
just revieved will ensure findihg every prime fteto^'y 
Factor completely: 5d ^ . _ \ 

■ " ■ ■ ^ \ ... 



56 ^ 2 X 2 X 2 X 7 
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18. Factor completely: 1+5 - 

36 - 



1+5 = 3x3x9 
. • 36 » 2 X 2 X 3 X 3 ■■ 

19 f. Factor completely: 60 - 



60 = 2x2x3x5 
63 = 3 X 3 X 7 



20* Complete factoring may be'used to find the LCM of any series of numbers* 
e , g* 5 10 and 15^ ' 

10 = _____ 3c ■ ' ' ' ^ 

15= X ^ ' . 



2x5 
3 X 5 ' 



21. 10 = 2 X 3 ' . . 

■ .^15 = 3 x\5 ; \ ^ . . 

The LCM must contain all the pri;ne factors of 10 and 15 but without 

duplication of common factors* 

The LCM of 10' and 15 must contain the factors ^ . ^ ^ and 



10 ^ 
15 = 



22, 2/ 3^ 5 (Notice that 5 appears as a factor only onceO 
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'23. 10 ^ 2 X 5 ' 

15 = 3 X 5 " ' ' 

The factors in the LCM of 10 and 15 artf 2, 3 and 5.' 
LCM of 10 'and 15 = ^ : ^ ^ 



X 3 X 5 ^ 30 



2k. Factor' completely:;., iS = 




l6 = 2 X 2 X 2 X 2 
=2x2x2x5 



25^ 16 = 2 X 2 X 2 X 2 . 

\ UO = 2 X 2 X 2 X 5 ' ' ' ^ ^ ^ , . . 

The LCM must contain each factor^ the maximum number of times it is used 

in either l6 or kO. The factors of l6 include 2*b? 
• ^ . ■ . (How many?) 

The LCM must therefore contain 2's? , ■. 

(How many? ) 



four 
four 



^2 X 2 X 2 X 2 * = ' . ' 

UO = 2 X 2 X 2 X 5 V ■ 

We know that the LCM must contain four S's since there are four 2»s in l6. 
It need contain only one , since this factor appears only once 

in Ho? i . 



5: 
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2fi- 16 = 2 X 2 X 2 X 2 . , V - . v ^ . . 

, ho ^. 2 x-2-^ 2x3 ■ . — , ^ , ^ ' 

' Thus 5 the LCM must contain four 2's and one 5, Are there any other 

factors of either l6 or that must be included in the LCM? . 





[ ' no;. 














- — ~~ — — - - ■ — — -- - 



28. l6 = 2 X 2 X 2- X -2 
. ,■ LCM= ' " x' 



LCM = 2 X 2 X 2 X & X 5 = 80 



Factor conjpletely : 66 
■ , 55 

■ LCM of 66 and 55 



; 66 = 2 X 3^' 11 
■ 5 X 11 




LCMv" 2 x 3 X 5 X 11. 



30. 66 =-2 X 3 X 11 
66 » ■ ' 5 X 11 
. LCM» 2 X 3 X 5 X 11 



The only factor eoirirnon to 
66 and 55 is 



11 
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31. Factor the following and find the L.C.M. 

66 = 2 X 3 X .11 ' _ L:3 = 

■ ' 55=' g X 11 ■ 35 = 

Thus, LCM> 2 X 3 X 5 X 11 . , of-28 and 35 = 



28 - 2 X 2. X '7 
35 ^ 5x7 
LCM = 2 X , 2 X 5 X, 7 
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32-p Factor the following and find the L,C.Mp 



93 

LCM of 62 and 93 



62 ^ 2 31 
93.^ 3 X 31 
LCM - 2 X 3 X 31 



33* ■ The first step in adding and subtracting fraationB is to determine the 
Least Coimnon Denominator for the fractionB itiYOiyed* Wa will first 
consider several numerical fractions and then consider the general case 
of algebraic fractions* , 
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3ii, - 'The Least Common Denominator of the series of fractions is simply they 
LCM of the of the fractions* 



denominators 



r 



To find the Eeast Common Denominator (LCD) of ^^j/ST and ,6/U55 first 
determine the . . . of 27 and kS^ 



LCM 



36, LCM of 27 and k3 ^ 



(Factored form) 
LCD of U/27 and 6/U5 - 



3 X 3 X 3 5^ 135 
135 



37* Find the Least Common Denominator ,( LCD) of 'I/65 3/85 and 5/12, 
LCD.^ ? - ' 



O 

t X c 



X 2 X 3 .or 2^1 



38. The only factor common to the denDminator of 87/52, 19/395 and 25/78 
is . , = ■ " . ' 



13 
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39. Find the LCD of 87/52, 19/39 and 25^78, 
LCD ? ' - 



. 2 X 2 X 3 X .13 or 156 



/ 



UO. s/nce the denominators of 1/3, 1/5 and 1/7 cannot be factored^ each 
/must be a factor in the LCD* The factors in ^the LCD are 

/ 



s and 



/ ' ^ 3. 5,. 7 



^1" To find the LCD of S/B, 5/9 and 7/125 first find the factors of each 
denominator. . ^ 

8^2x2x2 lU = 28 ^ . 



V 



9-3x3 ■ 
12 ^ 2 X 2 X 3 



^2. 3/8, 5/9, 7/2 8 = 2 x 2 x 2 9^^ 3x3 12 - 2 x 2 x 3^ 

The meLximum niimber of times 2 Is a factor An any of the above denomihators 



The maximum number of times 3 is a factor in any of the above, denominators 



3 
2, 
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I. 



k3. 8 = 2 X 2^ X 2 
0^3x3 
. 12 ^ 2 X 2 X 3 



The LCM of the denominator 8^ 9 5 12 



2x2x2x3x3x3- 2l6 



^^h. The LCD for 1/2,. 1/6 and 1/9 it 



.18 



The LCD for 3/lU, 5/28 and 3/35 is 



ihO 



k6. The LCD for 3/17 s 2/3^ 'and y68 is 



68 



^7. ^The^LCD for l/lO, h/13 and 7/25. U 



150 . " 



177 
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ua. 5/36. 29 A2, 1/63 



Factor * 36 
(prime factors ) 1^2 - 
■•63 



36 = X 2 3 X 3 

U2 = 3 X . T 

63 ^ . 3x3x7 



kg: 5/36, 29/h2, 1/63 



36 ^. 2 X 2 X 3 X 3 

U2 = 2 X \ 3 X 7 

63^= \ 3*x 3 X 7 



LCD ^ 



LCD.^ 2 X 2 X 3 X 3 X 7 ^ 252 



50. You- have nowH-eviewed the most efficient wa^ to determine the Least 

Cominon Denominator for any series of rimnerical fractions. ^ 

You have also calculated a sufficient number and variety of LGD^s td 
become quite proficient in the applicatipn of the technique reviewed. 

■ STOP 
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a) 16 - 8 X 2 

■b) l6, = It X a X 2 

c) l6 - 2 X 2 X. 2x2 



10. 



a) 21* 

b) 21; 

c) 2k 

d) 2k 



12 X 
k,x 
3 X 



3 X 



11. a) 3 = ,3 X 1 

b) T T X 1 , 

c) 8 = 2 X 2 X 2 X 1 
. d) 5 = 5 X 1 

' ■ ■ :e) 12 = 3x2x2x1 



a) 11 

b) 13 

c) 29 

d) 12 



2U - 3 X £ X £ X 



^ lU. • • ' 

' 18 = 3 x. ' ' X ' ■ % 



36 = ■ ■ . - X X X 
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16. 

■72 = 



17. . . 
a) 35 ^ 

%) 16 = 

c) 60 = 

• d) 63 = 



18.^ 

: " 10 = 2 X 5 
15= 3 X 5 



19. . ■ , . 

26 =2 X 13 Answer 

■ 39 = , 3 X 13 



20. 

, l8 = 

30 =, 



21. 

iB ineludes ^ 3's 

•LCM includes ■ ■ 3'a 



22. /i- 

18 = 2 X 3 X 3 Answer 
30 = 2, X 3x5 



23. 



18 = 2 X 3 X 3 
^30 = 2 X 3 X 5 



LCM = 
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2k. 



66^ 
55 = 

LCM = 



25. 



62 = 

93 = 
LCM = 



X 
X 



26. 



27. 



28 = 
21 = 
LCM = 



27 = 
LCM- 



28. 



LCD of 27 and k5 



•29. ■ 

35 = 

55 = 

' -7T = 
LCD.= 



30 

' 87 19 25 

, Find LCD for |i + + H . LCD = 
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31. 



5 + 3 . 8 



LCD 



.32. 



% 1 = 1 3 ^ 1^ 

5 5" 5 ^ . 5 



33. 



1 2 ,3. - 1 + 2 + 3 ^ 6 
7*7 7" 7-r - ,7 



13 = '13 X ■ 1 
39 = 13 X 3 x 1 
LCD = 13 X 3 X 1 = 39 
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37. 



a) ^ is equivalent to 'g- 

. '7 . ' 21' 

b) ^ is equivalent to — 

3 ' ■ ■ 9 
c ) £- Is equivalent' to |^ 



2 + i + 3 ' : ' LCD = 



208 



a)fxl = | b) fx 1 = 1 xl=£3 



13 3 '7 . 3 . 21 3 3 , 9 

2 ^ 3 " F /3 " 3 " 3 13 3 39 

1 = ' 3 ■ . I = |1 ' 3 i ^ ^ 

f ' I -33, . 13 39 



:i 



38. 



U ^ 2 ^ 3 



39. 



1 + 1 + i 

3. 13 39 



39 



ko. 



3 + 1 + 3 = 



209 
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Subtrantion of Fractions 
GENERAL- INSTRUCTIONS , 

1. Before beginning this module, take the p*f-test assessment to 
determine your knowledge for Subtraction of Fractions and their 
prerequisites. , , 

2. Select one of the two ihstructional modes cassette tape or 
programmed instruction --and complete the study-module.- 

3. Take the post-test to determine your mastery of Subtraction of Fractions 

PREREQUISITES - - ^ ^ ^ 

' The following prerequisites should have been mastered before unde^ 

taking this module. ^ ^ - 

1. Least Coimnon Mult^j^ple ^ . . 

2. Factoring a Number into Prime Factors . - ^ 

3. Least Common Denominator 

PRE AND POST-TEST PERFORMANCE SPECIFICATIONS 

Given two different fractions you will add and record your..answer on 
the assessment instrument . There will be five examples on the instrument.- 
The acceptable performance. level will be 80% correct re 

INSTRUCTIONAL MODES , / ' 

Choose one of two different instructional modes. Instructional 
mode number 1 consists of a cassette tapeon how to subtract a series. of 
fHiUohsV' lristructWn«r=mode~Tiumber-2~cpns prpirammed 
instructional frames on how to subtjact a set of fractions. 
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PROGRAI^D INSTRUCTION 

= ' for 

SUBTRACTION OF FRACTIONS 

Before beginning, this moduJe, it is necassary to take the pi^e-test on 
Subtraction of Fractions. Progranmied instruction is used as a workbook. 
Each frame contains one or more blanks in which you should write the, 
.numbers you feel best complete the statement in the frame, . . - 

3 x' 3' ^ ■ ^ ^ ^ . / ;• 



9 



It is necessaiy to \isa some device (a x 8** index card is. good) 
to cover the answer which appears directly below the frame that you are 
working. It must be pointed out^ that fpr maximum benefit , you must 
rfot look at. .the. answer before you <record^,youkt=responses in the frame, 

. . Good Luck! 
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SUBTRACTION OF FRACTIONS 



> 1. Programmed texts are used, as workbooks.: Each frame coritains one or more- 
blanks, in which you should write the numbers or symbols you feel best com- 
plete the statement in the frame. 

■ 2 X 2 a ■ ■ 

" C" .. . . 



ERIC 



As soon as you have written your answer^ but not before ^ look below and 
find the correct answer. 

2 + S - 1 ^ ' 



mre your answer with ^e correct answer. If you^ .answer is the saine^ 
proceed to the next frame; if your answer is different^ study the frame 
and the answer until you identify your error. .Programs develop progres- 
sively and you must understand each frame before. you proceed /to the next , 



212 



U. In order for you to derive the maximum benefit from this program, it is 
essential that you write your answers and check them immediately. 

6 * k 



5. Read all instructions carefully and work as rapidly and as accurately as 
you can. Remember to write your answers and to check them immediately. 



ao3C2> = 20 



6/ The programmed review of subtraction of fractions beeins with the next 
frame. The. first Segment of this program consists of 16 frames. 



Good LuckJ 



7. Two or more numbers multiplied together are termed factors, and the result 
of the multiplication is termed their products 
2 X k X ^ ^ ho Product = _ Factors = ^ 



Product a Uq 
Factors =2, U, 5 



ERLC 



213 



232 



8. 2 X U X 5 ^ UC Product- kO Factors: 2, i4, 5. 

If the factors are divisible only by themselves and by 1, they are tailed 

prime factors ^ ^ , ■ 

Are the factors of kO listed above all prime factors? 



No; U is divisible hy 2 as well as k and 1, 



'9. ^ 3 -x 7 X 5 =.105 

Are 3^,7,. and 5 the prime factors of 105?^ 



Yes 



10. The prime factors of 26 arel3and 2i i.e/, £6 ^ 13 x 2, 
Similarly: a2 s 2 x 2 x 

l6 X 2 X 2 X 

8' = ^ - > 



12 s 2 X 2 X 3 V 
16 ^2x2x2x2 
8^2x2x2 



.11. Recall that the Least Commori Multiple CLCM) of a series of numbers is the 
(smallest^ largest) whole number that is divisible by'^Syiry member of the ; 
" series, . ^ 



Smallest 



■214 
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12, 8 ^ 
12 = 



2x2x2 

.2x2x3 



16 = 2 X 2 X 2 X 2 
LCM of^, 12, 15 ^ 2 X 2 X 2x 2x 



13* 14 = 2 X 7 
21 = 3x7 
49. = 7x7 



LCM ^ 



(Give prime factorsj 



2x3x7x7 



lU. The Least Common Denominator is simply the LCM of the denominators 
of a series o£ fractions. 



The LCD for 1 , 3 , 5_ is 

.6612 



6 = -a X , 3 

8 = g -X 2x2 

la j= : g X _g_ X_ 3 

LCD " 2x2x2x3 
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15. Find the Least Common Denominator (LCD) for the fractions in this expres- 



sion: 

-;.* — +— LCD 

10 5 9 



10 = . 2 . X- 5 

5 = 1 X 5 



LCD = 1 X 2 X 3 X 3 X 5 = 90 



l6 Find the 'Least Common Denominator (LCD) o f^£ _ 5. _ £ 

' ■ - ■ ■ ; ' sT" l6 " 21 

LCD » • 



24 ■ 2 X 2 X 2 X 3., 
16 ■ 2:x 2x2x2 
21 ■ ' 3x7 

LCD - 2x2x2x2x3'x7 
. 336 



IT- ' 5 _ i _ 3 ^ (^ 

9 9 9 



3 = C 



I -X 



(5) - (3) - 1 

9 9 



18. £ 5 3^1 
10 10 " 10 



3 -C 



) , 
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9 - '5 - 2 " i 
10 10 
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19» In the last ^wo frames^ you subtractad fractions that had the same 

denominators. The numerators of fractions may be subtracted directly only 
when they shaj^e :the same denominators. When the denominators of a serres 
of fractions are; different^ each fraction in the series must first be 
changed- to an equlvallent fraction with the same common denominator. 



i 

20. To express. 3/8 as 

■ 3 _ 3 M ) 
■ , 8 .8 ( j) 

r 

' r ' ~~ . ----- - 


a fraction whose denqjninator is 32: 

_ ( ■ ) ■ 

3 it 12 - 8 . ■ 


21. 5 _ C • ' ) 
vl^^ U2- 


■ . .... ^ 

5 15 ' 


22, To^ &bive ii ? e 
: ; " 35 ^ 210 
denominators : * 


efficiently, consider the prime factors of the 

35 ^ 5 X 7 210 = ' . k 

^5x7x6 







23.- 35 ^ 5 ^ X 7 \^ ■ . - ■ 

" 210 = 5 X 6 x= X 35 210 . ■ ■ ' " 

is the only factOT 210 that is not a factor of 35 . Thus, 11 
and 35 must both be multApiied. by _____ to obtaiji the equivalent 
. fraction ' , 



'■210 , * ; 

2l+, Since 14 ^2x7 and 42 = 2 x S'x 7, ^ 

3 " C 3 ' C ■ 3 ^ / \ ^ 

14 C " 3 42 ^ - . 

1 1 = £ 

. . 14 ^42 _ ^ 



25* To solve 15 ^ __L_ 
U& 168 

i\2 ^ ' (Give prime 

166. ^ . factors. 3 



U2 = X 3 X 7 
168 ^ 2x2x2x3x7 
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LCM= X 



25. ■ 

62 = 
• ' ■ 93 ^ 
LCM = 



26. 

28 - 
21 = 
LCM = 



27. X- . 
27 = 

!45 = 

LCM = 



28. : , 

LCD of 27 and Up - 



29. 

35 = 
■ LCD = 



. 87 19 PS 

Find LCD for + i| + £| LCD = 



ij (J. 
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31. 



3,2. 



33. 



35. 



36. 



3 1^2 
5-5.5 



6 2 _ I ^ 6 - e - 1 ^ 3 

7 " T " 7 ' ' 7 7 



1 _ .2, 13 ^ 13 x - 1 

^3 39 3j = 13 X 3 X 1 



LCD= 13 X 3 X 1 = 39 



a) ^ is ecLuivalent to -g- 

7 21 

,b) is equivalent to 

3 ' y 

3 9 

c) £=| is equivalent to |^ 



1 ■ 3 _ 3 ' 1 ^ 1 ^ 21 ' 3 ^ 3 9 

2 3 ~ f 33. 9. 13 3 39 

'1=3 X =. |1 ' ' 1 = £ 

2 " S ■ ^ . 3 ~ 9 . 13 39 



1 ^ i ^ 1 
7 T 



LCD ^ 



/ 



234;' ; ■ / 



255, 



38. 



10 a 3 



IF 



39v • 






■ 1 1 


1 




•■ 3 " 13 ■ 

if 


39 


■ ;39 . ■'■ " " ■ ■ . 



1*0. 



h 1 _ 3- 
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Multiplication of Fractions v 
GENERAL iNSTRUCTIONS , 

1, Bafore baginning this module ^ take the pie-test assessment to _ 

, determine your knowledge for Multiplication of fractions and their 
prerequisites, ^ , 

2, Select one of the two instructional modes cassette tape or 
programmed instruction and SDmplete the study module, 

3/ Take the post test to determine your mastery of Multiplication of 

Fractions* ; . 

PRERE.QUISITES . ^ ^ j ^ 

The following prerequisites should have been mastered before under- 
taking this module, 

1. Factoring a Number into Prime Factors 

2. Equivalent Fractions , 
' 3* Reduction of Fractions 

-PRE AND POST- TEST PERFORMANCE SPECIFICATIONS ■ ; ^ 

Given two different fractions you will multiply and record your answer 
on the assessment instrument. There will be five examples on the instrument 
The acceptable performance level will be 80% correct responses • 

INSTRUCTIONAL ^C^DES 

Choose one of two different instructional modes. Instructional mode 
number 1 consists of a cassette tape, on^ how to multiply a series of fraction 
Instructional mode number 2 consists of a series of programmed instructional 
frames on how to multiply a set of fractions. 



• A. 



PROGRAiftlED INSTRUCTION 
for V 

MULTIPLICATION OF FRACTIONS 



Before ,baginning this module, it is ntcessary to take the pre-tes"t on 
Multiplication of Fractionsu Programmed instriictiori is used as a workbook . 
Each frame .Contains one or inore blanks in which you should write the 
numbers you feel best pomple^ the statement in the frame. 

^ ^ \ -3 X 




It is necessary to use some device\Ca 5" x index card i§ good) 
to cover the answer which appears direqtly below the frame that^you are 
working. It must be pointed t)ut that fo^ maximum benefit ^ you must 
not look at the answer before you record Vour responses in the frame*. 



Good Luck! 
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• . . MULTIPLICATION OP FRACTIONS . 

Throughout this program, questions you are asked tb answer will appear 
in boxes like this one; these boxes are called fraines. The next frame 
appears below,', . / \ 

The answers appear in this position on every page. ' . 



Rrogrammed texts are used^ not read. Each frame contains one or more 
blanks in which you should write the numbers of symbols you feel best 
coraplete the statement in the frame, 

2 % 2 = . ' . 



As soon as you have written your answer, but not before, look below at the 
answet, , -. - " ^ ^ ./ . ' 

2 5 - 1 - ^ : " ^ ' 



Compare your answer with the correct answer. If your answer is the same, 
proceed to the next frame; if your answer is different, study the frame and 
the answer untilyou identify your error. Programs develop progressively 
and you must understand each frame befc^re you proceed to the next. 

4 X 2 X 1 « _____ ■ ' 
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5. In order for you to derive the maximum benefit froln this program, it is 
essential that you write your answers and, check them immediately, 

U + 5 _ \ . . J 



6, Read all .instructions caTefully and work as rapidly and |as accurately 

as you can: Remember to write your answftf^ and to check them immediatelyl 

(9 ^ 4) m ^ x ) (3> ^ , ; : - 



C5)C3) =^15 



7^ The program in this Instruction reviews a number of techniques that 
facilitate the rapid and efficient multiplication of fractions and 
fractional expressions. 



Good Luck! 



■ - a' ' c 

To multiply two fractions ^ x simply multiply the numerators together 

and multiply the denominators together. 



b ^ d/ C T 



a X. c ac 
b X d °^ bd* 



■ ^ 2B9 



a — -c, 
b d 

'1 i 
•7^ 8' 



ac 

bd _ 

5x5 
7 X 8 



56 



10. 



11 ^ 5 



J X 1 
C 



1^ i 
3 ^ C 



6 X 7,_ 42 
11 X 5 " 55 



11. This principle may be applied to the multiplication oif any series of 

■ , f^Mtions: a^ e _ ace. 

■ , ■ ' b ^ d ^ f " bdf ■ ; , ' 

1 1 6 _ ' ' . 

5 7 11 ' ■ ; ■ ' . ' 



2 X 3 X 6 _ 36 
5 X 7 X 11 385 



is... The simple steps of changing each lerm to prime factors and then 
reducing will eliminate, a great deal of tedious multiplication and 
.division that often causes careless errors. You will benefit considerably, 
'therefore , by- mastering the approach developed in the following segment. 
This approach, foolproof when properly applied, is based on the use of 
prime, factors. • 
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13. A prima nimber is any whole number (other than 1) that isv divisible only 
by itself and by 1. 
Vhiah of the following numbers is/are prime? 

3 \. 6 7 13 r is ' 18 , ' . . 



Only 3, 7,. and 15 



.lU, Two or more numbers multiplied together are termed facto^s^ and th# 
result of the multiplication is termed their product. ^ 

■ ' 2 X 6 .X 5 ^ 6o ^ ^ : ■ . ^ \ 

Factors ^ . ^ . . ~ - „ 

Product 5 V 



2, 6, 5 = 
60 



15, A number is reduced to its prima factors when it is represented aS the 

product of a series, of prime numbers; e,g,5 - ■ 

- ^ 26 ^2 X 13 18 ^ 2 X 3 X 3 / , " ^ ' : ' ^ 

" 27 = ^ X ^ X ■ ' y: . ^ - 



2, 3, 3 



Rewrite as prime factors: 

^ 16 = 2 X 2 X h2 

^ 30 * i X " X 17 
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l6= 2 x2 X 2x2 
'30 - 2 X 3.x S 

US ^ 2 X 3 X T ' 
7 is already prime 



17. To multiply fractions^ first rewrite each .number as its prime factori^ 

For Exan^let £ 9; __^ ^^_2 3 x 3 . 

- . 6 ^ 16 3 "x 2 ^ 2 x 2 X 2 x 2 : 

Give prime factors for^ 12^ ^ 10 ^.^^ C 3 ^ X 



30^ 15 C ' . vT C 



2 X 2 X 3 2 X 5 
2 X 3 X 5^ ^ 3 X 5 



XQ^ Note that 2x2x3 may be regrouped as ^ 3^ 2^. \ 

2 X 3 k S 3 ^.5 r 

Since 2/2 ^ ■ - and 3/3 ^ . - , th6 elimination of factori 

common to both numerator and denominator (will/will not) change the value 
of the fraction, ' 



will not 



19. 





5 3 



i - 

3, 
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20* The elimination of factors common to both numerator and denominator of a 
' fraction is termed reducing. . , - 



ReduciTig : 



3 X 7 X 13 ' 
3x5 X .7 X 11 



c 



c 



Ix-X^ 

3. C53C 



) 



) 



1 
3 



-JL 
7 



■4 



ax 



5 xii 



5 X 11 



21. It is not actually necessary to regroup the prime factors of numerator and 
denominator when reducing a fraction, ■ ■ . . 



Reduce directly: 



2 X 3 X 13 

T ^13 X 13 ^ 



Do NOT Multiply. 
Keep prime factors. 



1 ^X%Ki3 13 



22.. The second step in muitiplyJ:ng fractions is to reduce, each fraction, if 
possible . 1 ' 



30 ^ 35 



2 X 2 X 3 2 X 
•2x3x5 5x7 



^ X 2 x ^ 2 X j6 
2 X ^ X 5 ^^1x 7 

( • ' 3 ^ i_ 

c .: /) 



2 2^ 
5 7 
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/ 



23.. 12 10 
'ZO 35 



'2 ' 




1 . 
3 ^ 



2 X 2 
S X 7 



35 



2l^. Try anotheT exajjjple n by step, 



28 20 Give primft iai;tors . Do not reduce. 



3x7 ; 2x2 X 3 
2 X 2 X 7 * STx 2 X 2 



25., 21xi£ 

, 20 .20 



x t K ¥ K 3 (each fraction reduced) 



2x2x7 .0 X ? X 5 

■C ) , " , 

(Rewrite remaining prime 
factors in a single fraction.) 



3 X 3 
2 X 2 X 5 
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2x2x5 



(New fraction red.uced.)- 



20 



27, 28 15 V 
: 3a ^ 33 



Give prime factors only. 
Do not reduce . 



2x2 X 7 '3x15' 



2x3 x 5 



3x15., 



28. 28 15 

30 ^ 33 



2 'X 3 X 5 
Reduce again to obtain 



3x 11 



(prime factprs) 



(Give prime factors 



^^'3 xt X 5 
3x5 xll 

■ 1: 2.x 7 - H4 
. " 3 x"li '33 
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__SJ_/ 2 x-17 \ ^ X i K 17 
2 X .3 jTT 5 X 11 X 3 x > X 11 



17 



17 

33 



Give prime factors and reduce each fractioii separately. 



12, . 10 _ 
15/* 14 G 



■ix'i^ 



T 



2__x_2_x_4 ^ X 5 



X -5 



^ X 7 



30- 2U- X ^0 ^ gx g.y 5x3 ^1^ (Give prime factors.) 

: .,-^28 14 . ■ 2:x2x.7 /2x7 . ( ) = ■ 



Reduce again to obtain y ^ 



(prime fajtors) 



fit! 



2 x 3 x'l ' ■ 
x'7 

g'x 1? _ 6 
'7 ' 7, 



3i. Give prime factors' for each fraction and reduce. , Do not multiply. 

■ 3 ■ '70' ia t ■ ( ) c ' ) C 3 



/2 X 2 X 2 ) / ^ X 5 x 7 \ '/ 2 x 3 x 3 \ 
1^3 X 3 X 3/ X 2 X 2 x 2/ \ 5x7/ 
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V 



; 21. Divide:, '3/7 * 4/S = 



3/7 5/4 \ 15/28. ■ _ 15/28 

4/5 ^ 5/4 I ~ y, 



You have now completed the unit on division of fractions and you should take 
^ ' ■ ■ .. ' . ■ , ' ■ » ' ■ 

the post-test to check your cofflpetency in this area. , • 

• ■ STOP ■ , 
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= ' Tape on ^' 

Division Of Fractions 

We now study the division of fractions beginning with a study of the multi- 
plication of fractions. 

To imiltiply two fractions^ you siffiply imiltiply the numerators of the fractions 
together and multiply the denomrnators together. 

Jn frame 1, 1/5 is 'multiplied by 2/3, and the result is 2/15, ; 

4n frame number multiply the. following fractions: a) 1/7 x 1/3 - ; 
b) 3/11 X 3/5 m " ; e) 11/12 x 5/9^ ^ . 

Here are the answers : The answer to a) is 1/21| The answer to bj is 9/55; 
The answer to c) is 55/108. 

In frftjne number 3, multiply the following fractions: a) 3/8 x 5/7 x 1/2; 
b) 5/12 X 7/11 X 1/4; ai^ c) 1/4 x, 3/7 x 5/13, . 

Here are th^ answersi The fnswer to a) is 1S/112| The answer to^b) is 35/528; 
The answer to c) is 15/364, . \ ^ . 

ypu have now sSfen the principle of the multiplication of fractions at work. 
To multiply fractions* we simply multiply jthe numerators together and mtiltipiy 
' the denominators together, . / 

This principle may be applied to the multiplication o£ any series of fractions. 

For exan^le, look at frame 4i a/b x c/4 x e/f x g/h ^ (a x c x^e x g)/(b x d x f x h) . 

The simple steps of changing each term in the numerator and tHe denominator to 
prime factors and then reducing will eliminate a great deal of tedious 
multiplication that often causes errors. You will benefit considerably, there-^ . 
fore, by mastering the approach developed in the following frames* 

A prime number is any whole number, other than one, that is divisible only ^ 
^ by itself and one. 

In frame 5, determine whether the numbers 3, 6, 7| and 12 are prime numbers or not 
prime numbers , 

Here are the answers: a) is a prime number; b3'''6 is not a prime number because 
you can multiply 1 x 2 x 3; c) is a prime number; and 12 is not a prime number 
because you can multiply 1x2x2x3, _^ 

It^s seen in that frame that the numbers 6 and 12 can be divided by 1 , 2 , and 
3 ahd that consequently €hey are not prime numbers. Two or more numbers 
multiplied together are termed factors and the result of their multiplication 
is termed their product. 1 

In frame number 6, we have the following multiplication: 4 x 3 x 6 « 72. 
' The factors are 4, 3, 6 and thteir product is 72, 

262 

O . • • ■ 285 

ERIC 



. ■ • / ^- ■ 

Pi vision of Fractions 



|_number IS ^ reduced to its prime factors when it is represented as the product 
of a l^rzes Of prime numbers. For example, in frame 7. 26 . 2 x 13; 

/ and'l3 T, I °- " represented by the multiplication of 2 

mia.io. These are both prime factors. The product of 27 is represented by 
3x3 X 3, which are all prime factors. ' 

In frame, number 8, identify which of the numbers are prime numbers. 

Here are the answers • - 11 is a prime number, becau,se 1 x 11 - 11 • is is not 
a-prime number: because I x 3 - i^- i? L „ • Z , ' 

•7% ^^ , cw*use i X ^ X 5 - 15, 17 is a prime number, because 1 x 17 =17- 

. d3 is also a prime number because, Ix 23 = 23. * * a x/ i/, 

^ In frame number 9, identify the products and factors of 27 and lOS. 

Here are the' answers: The factors arp ^ o 1 1 % c j ^x. 

are 22 and 105. ■ tactors are 1, 2, 11, 3, 5, and 7. The products 

: In frame number 10, rewrite the numbers as prime factors. 

3o'- fx s'^x t"'^''^ If '° P^^"^"' a) 12 = 2 x 2'x 3; problem b) 

30-2 X 3 X 5, problem c) 25 = 5 x S; problem d) 7 is already a prime number. 

_„„J!LJEplpl^ fractim^ 



^=^^- — ^- . _ _______ - - -^^^.^^^^y^^t^^Aii^iiitJ iawuui- 

{ (fx Ij/Cfx f X 2T23r"*'' ^ ^^^^ ^ ^ ■ ^ 

In frame 12, give the factors for 12/30 x 10/3S.. • ' 

Herris the answer: {(2 x '2 x 3)/(2 x 3 x 5)} x {(2 x S)/CS x 7)}. ^ 

rf V f ^ ^ns^er given, in 12 is also given in frame 13. And that (2 x .2 x 3)/ 
if J. - "'^^ ? regrouped as 2/2 x 3/3 x 2/5. Lookin/ at frame 13 again, 
since 2/2 equals 1, and 3/3 equals I'.what we have is 1 x^l x 2/5 Therefore 
the result m frame 13 is 2/5. This is clarified for you in frame 14. 

Ih^n^i'fi"''"?" of factors common to numerators and denominators does not ' ' 

result tif^'c^ ^'^'^ multiply any number by 1. you have a 

result that is equal tp that number. As an ixample, look at fraifli 15 

Isl 'is' e n' 4' ' T P^^"'^"* ^3 2/2 X 3^3 i 5/1' = J fit f ^ 5. " 

to both the numeJato? "'/^' not changed The- elimination of factors common 
to both the numerator and denominator of a fraction Is termed reducing. 

In frame 16, reduce the fractional multiplication 

- ■ ... 

Here is the answer: Th^ problem again was (2 x 5 x ll)/p x 5 x 7 x 11)- 
this gives us 5/5 x 11/11 x 2/3 x 1/7 which is equal to |/C3 x 73. ' 

In frame 17, multiply and reduce the fractions. 
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The answer is 9/11, 

In frame 18, nwltiply and rtduce the fractloni. - ^ 

Here is the way the problimi would read if you have gotten a correct answer T 
12/30 X 10/35 ^ {(1 X 2 X 2 X 33/(1 x 2 x 3 X S)} x {(1 x 2 x S)/Cl x 5x7)}. 
This would equal 4/35. : 

In frame 19, multiply and reduce the fractions 3S/42 x 34/55, 

The correct answer is 17/33. ^ 

Ltiply and reduce the fractions in frMie 20, 

" " . . ./ 

The answer is 2/3* 

It was necessary to review the multiplication of fractions before we can learn 
how to divide fractions. In division of fractions, you use the sme tfchniques 
as we learned in the multiplication of fractions, except that you encounter 
the concept of reciprocal. 

The reciprocal of a nimiber is defined as that number that you can multiply a . 

niMber by and get an answer of 1* For- example, look at frame 21 : 1/2 x /2 = 1 ; 

'2/3 X 3/2 = 1; and 3/7 x 7/3 =1. M is seen that 1/2 is the reciprocal of 2, 
2/3 is the reciprocal of 3/2, and 3/7 is the reciprocal of 7/3, It's rather 
obvious that to get the reciprocal of a number sii^ly turn it upside down, V 

'In frame 22, give, the reciprocals for the numbers indicated, . ' , . 

Here are the answers: The reciprocal of 3/5 is 5/3i the reciprocal of 7/11 is 
is li/7i the reciprocal of 5 is 1/5; the reciprocal |df 4/3 is 3/4, 

In the division bf fractions, you simply change the divisor to Its .reciprocal 
and multiply. For exan^le, look at fr^ie 23. S t 1/3 equals 5 times the 
reciprpcai of 1/3 or 3/1, resulting in an answer of IS, - 

In frame 24,* find the quotient of the following fractions. The .term quotient 
merely means the answer to a division problem. 

The answers are: Problem a) 2/15j Problem b) 9/7 

In frame 25, divide and reduce the following ifractions. 

Here are the answers, as we look at the problems together: For problem a] 
12/35 T 4/7 = 3/5; for problem b) 33/13 +5/39 = 99/5, 

In some cases, division of fractions is written as shown In frajne 26. This 
type of division Is better written in the form shown in frame 27, 

"By rewriting the fraction as shown in fr^e 27, it puts It in a form that will 
lead to fewer errors. In frame 28, do theMivision of the fractions". 
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Division of Fractions 

The correct answer is 5/3/ 

In frame 29, divide and reduce the fractions {34/39} + {17/3}. 
The correct answer is 2/13, . 

3,1" ■ ' . ■ . 

. Now, divide and reduce the fractions in frame 30, . _ 
The correct answer is 7/5, . ' 

This concludes our seif-study of the division of fractions. Now, please take 
the pQSt-tes,t to help detennine your competency in this area. 
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Name 



Workbook for Cassette Tape 
on 

= Division of FractiQns 



1 2:_ 1x2 ^ g 

5 3 ^ 5 x,3 " 15 



1 
.7 


X 


1 

3 


1 X 

7 X 


1 
3 


3 




3 


L 3 X 


3 


11 


X 


5 


11 X 


5 


11 
12 


X 


5 
9 


_ 11 X 

12 X 


5 _ 

9 , 



3. 



\ 1 1 i - 
a; g X ^ X g - 



12 

F ^ 7 13 k X 7 xl3 



3 X 5 X 


1 . 


8 X 7 X 


2 ^ 


5 X T X 


1 


12 X 11 X 




1 X 3 X 


5 _ 



5. 



t ^ ^ & - a X c X e X g 
^ X ^ X . ^ ^ h " b X a X f x h 



a) 3 ^ Prime =1x3 

h) 6 - Not Prime -1x2x3 

c ) 7 ^ Pr ijne = 1x7. 

'd ) 12 = Not Prime = 1x2x2x3* 



U.x 3 X 6 - 72 ; Factors - ^, 3.^ 

Product = 72 
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.26 = 2 X 13 ' ' 

ST = 3 X 3 X 3 



10, 



11. 



a) 11 = 
•b) 15 = 
■c) I T " 
d) 23 " 



'32 = 1 X 2 ,i' 11 Factors ■ 

105=1 x'3x 5x7 Products 



a) 12 = 2 X 2 X 

b) 30 » 2 x - 

c) 25 = ' 

d) 7 = ■ ' 



X 

X . 



3x3 

3 X 2 " 2 X 2 X 2 X 2 



12. 



12^ ■ iE V ( 

30 35 "~*^ T 



14 



13. 



2x3x5 



2 ^ 3 5 



Lit, 



2x3 



2x3x5 



1 X 1 X 



5 5 
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15. 



a) 1 X 1 X 5 = 5 



= 1x1x5 = 5 



16. 



a X 5 X 11 

3 X 5x7 X 11 



14 



14 



17. 



5 ^ 11 ^ 11 



11 1 11 3x3 
1 " 5 11 ^ 



11 



18. 



la _ 10 

30 ^ 35 



1x2x5x3, _ 1 X a X 5 _ 
i X 2 X 3 X 5 ^ 1 X 5 X T 



19. . 

35 ■ 3U _ 
i*2 ^ 55 
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8 TO 18 
aT'' if ^ 35 



21. 



a) I X 2 

s 2 3 
0)3x1- 

d) = x 3 



1 

1 
1 



22. 



^ 3 
a) 5 



11 



c.) 



5 ^ 

i 

, I = - 

268 



23. 



^ 3 



5x1 = 



15 

X 



2U. 



a)f 



1 

i 



£6. 

3/7 
^ 8717 



27. 

- 3/7 ^ 3 . i ■ 
8/17 ' 7 ' 17 



5/13 =1,3 
3/13 13 ' 13 



29. 



3U/39 
17/3 



30. 



ia/30 
10/35 
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PRE^TEST: OP^ATIONS ON' FRACTIONS MINI-MODUmiS 
/ (LCD 5 Addition and Su'bttaction) 

DIRECTIONS: In the following examples you will encounter problems 
dealing with .operations of addition and subtraction of fractions. Please 
answer each problem carefully. 

1. Find the^ Leait Common Multiple of the following niambers^ 3, and 5* 

/' , , . = 

AHSWER ' 

2. Identify which of the following numbers are prime. ' " 

/ EXAJCPLE: a) 3 = prime . ^ " • . 

c) 26 = „____ . ■ . ^ " . 

a) 29 ^ . ■ ■ 

3. Completely factor the following nimbers : ' ' ' _ 
EXAI-ffLE: a)'l8 ^ 3x3x5 

b) 30 = - ■ ^ 

c) 63 = — 

Find the Least Common Denominator of the following fractions: 
EXA^ffLE: a) ^ + ^ + ^ , LCD ^68 ^ 

39 = — = — \ 

5, ^ Add or subtract the 'following fractions: 















c) 2 


,1,. 
3 " 


1 = 

T 




5 

- w 


2 
77 
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PRE-TESTi OPERATIONS ON 
FRACTIONS MINI -MODULES 

(Multiplication and Division) 

DIRECTIONS^ In the following examples you will encounter problems dealing 
with operations of multipliGation and division of fraGtions. Please 
answer each problem carefully. o 

1. Identify which of the following numbers are prime-. ■ 
Example: a) 3 ■Prime 

b) 9 = , • - V, ' \ 

■ c) 26 > ______ 

• d] 29 « . ■ ; ' ■ 

2. Completely factor the following numbers: 

Example: a] 18 = 3x3 x 2 

0 , — — .■ " 

b) 30 = ■ - r 

c) 63 = ' ' . 

3. Give the reciprocal of the following numbers: 
Example: a) 3 = 1/3 

b) 7/8 - " ■ . • ; 

. =3 7/2 = ' - . / 

4. Reduce the ■followlTig fractions: 

Example- a) 26 _ 2 x 13 _lM_2 
39 " 3^ 13 *■ 3 ^ ^ " 3" 

H = 

■ 112 ' ; ,. ;• 

, c) 32 1 ' ' ' 

56 • ■ '• , 

5. "Multiply or divide thte following fractions; 





3 51 




17 3 


b). 


7 39 


13 ^ 49 


c3 


5 . 25 




26 39 


d) 


7/22 


49/11 
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^ POST=TEST: bPERATIONS ON FRACTIONS MINI^MODULES 
(LCD, .Addition a^d SutitractidnJ 

DIRECTIONS: In the following examples you will encounter pro^blems 
dealing with operations of addition and subtraction of fractions* Please 
answer each problem carefully, ^ . 

1. Find the Least Conmion Multiple of the following numbers i 5? 7 and 35^ 
ANSWER ; . ' , , ^ 

2, .Identify which of the following numbers are prime* 

^ EXAJ^LE-' a) 3 ^ prime 
b) 7^^ 
e).gl = 

^ ' d) 31= ' ^ . . ^ 



Completely factor the following numberE ; 

EXAMPLE:" a) l8 = 3x3x2 
b) ho ^ . 
c ) 102 ^ 



Find the Least Coimnon Denominator of the folloving fractions- 



EXAMPLE: 



if" ' LCD= 68- 

13 39 68 ' - — 



20 ■ 100 ' = 



Add or subtract the following fractions; 



2 




+ -=a 


11 




88 


3 






7 


/if 




12 


2 




13 


78 


117 


5 


3 


9 


8 




192 
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, ., ■ ■ . . ; ■ POST-TEST: OPERATIONS ON 
■ > . ■ ' " , ■ ■ FRACTIONS MINI-MODULES 
. ...V:.; iMultiplicatibn and Division) 

Identify which -of the. following numbers are prime 
ExampU: : a) 3 = pyime ^ \, 

c) 68 = • . 

d) 31 

. — - -— - — ^ 

?• ■ - . ' . . 

Completely factor the following numbers • 
Example: a) 18 = 3x3x2 

:■ b) 68 ■ ' " , '. , * 

■ c) 76 = 

0 - 

Givt- the reciprocal of the following numbers: 
Example: a) 3 = 1/3; 

b) 5/3 = _____ 

c) 13/2 = . 

Reduce the following fractions: ' 

Example: a) 26 _ 2 x 1 3 2 13 2 

.39 ' TTU ' 3 13 " 3 , 

b) 32 ^ • . 

160 - ___ , . 

c) 72 ^ ■ 



Multiply or divide' the following fractions; 
1) 22 ^,,21 ■ • ■ , 

b) 17 26 ■ ' ■ 

.33^sr"~ — ~~ ■ 



/26 _ 

752 = = 



d) 17/26 

687^ 



APPENDIX E 
Currieuliiin Guides 
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Arithmetic operations -with AJLjebraic Ibtpressions 

Concept . - ^ \ , " ; Behavioral OTbJeetive 



20. Multiplication & 

division of monomials 
and polynomials* 



21. Eq_uations as symbolic 
sentences : ' 

' . . '^^\ 

22. Removing parentheses 

used to indicate" . ^^V'- 

multiplication: 



23* Adding and subtracting^ 
^ pdlynomlals: = 



2k. Inserting signs of 
grQUpihg ^ ^ 

25. Rules of Exponents I 



26. The product of a 

binomial sum or 
: - = - , difference t = , 



From a representative group, 
of five problamSj the student 
will find the correct solu- 
.tions to at least four by 
applylng^ the rules governing 
multiplication and division 
of monomialB ^ polynomials. 

The student will read an 
equation aloud\ and interpret, 
it as a sentence. 

The student -will simplify 
equations' by performing 
indicated multiplications, 
in order to be able. to 
remove parentheses* Mini- 
mum performance level 
will be correctly, solving^ 
four problems from a set 
of five ' ... 

the student will demonstrate 
his ability to. add & subtract 
polynomials by combining 
similar terms. An acceptable 
performance level will be 80% 
correct answers. ' - 

The ^^tudent will clarifV a 
set of problems by inserting 
signs of grouping. 

The student will demonstrate^ 
an understanding of the rules 
of exponents by stating each 
and working.an example of it. 
Minimum ability; will, be Sofo 
accuracy, - 

The student will expand 
binpmial sums or differences 
for ten problems. Minimum 
level of performance will be 
eight correct answers. 



Arithmetic Operations with Mgtbraic Expressions 



Concept 



Behavioral Objective 



27* Factoring the 

dif f erence . of two 
squares : 



28* Factoring out the 
common factors : 



The student will accurately 
factor four of five problems 
invulving a dirference of 
two sq^uares and will check 
by multiplying the factors* 

pour of five problems will 
be correctly solved when the 
student has factored out 
common factors^ 



29, Factoring polynomials: 



30, Multiplication by a 
common factor: 



31* Special prod.ucts; 



-The student will completely 
factor eight of ten expres- 
sions involving polynomials. 

The ^3tudent will demonstrate 
the ability to multiply by 
a common factor by correctly 
expanding four of five given. 
Expressions * . 

The' student will state the 
expaiision formulas for 
products of a sum and dif- 
ference 5 the square of a sum. 
cube of a sum and cube of a 
difference* 



32. Extracting square roots: 



33 • Squaring binomial! 



The student ^will extract 
the square root of eight of 
ten given expressions^ . 

The student, will demonstrate 
the ability to = square binomialE 
by correctly solving at least 
four of five representative 
problems. 



Algebraic Fractions 



Concept 



Behavioral Objective 



3U. Properties of algebraic 
fractions 1= 



The student will state the 
properties of algebraic 
fractions and will Illustrate 
, each with an example. 



Algebraic Fractions 



CQncept 



Behavioral Objective 



,35* Basic operations with 
algebraic fractions: 



='36* The fractional 
exponents: 



3T- Finding the least 

qommon denominator' 



38. Reducing to lower terms: 



The student will ^coi^rectly 
solve eight of ten equations 
involving the four basic 
operations with fractions. 

For. a given set of radical 
expressions, the student 
will - slmpli-^-"by--expressing ; 
in terms of fractionar 
exponents with 8o^. ap curacy. 

The student will express each 
denominator as a product of 
prime factors and will use 
these prime factors to find - 
the LCD correctly for seven 
out of eight proble 



The student will factor both 
numerator and denominator 
into prime factors and will 
cancel common factors to 
reduce four of five fractions 
to lowest terms. 



Inequalities 



Concept 



Behavioral Objective 



39* Properties of 
inequalities- 



UO* Literal equation 
formulas: 



Ul, .Equivalent, identical 

and conditional equations ; 



The student will stdte the 
properties which are common 
^ to both equalities and , 
inequalities, and will give 
examples of properties wjiich 
are different for ineLiualities . 

The studri)! will solve eight 
of ten representative equa- 
tions involving variables. 

From a list of ten equations, 
the student wlil correctly 
identify at least eight as 
eigher equivalent^ Identical," 
or conditional.- 
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Inequalities 



Concept 



Behayioral Objective 



? 

/ . 



/ k2. Simplification of 
equations: 

U3. Solution of equationB 
in variables: 

hk, AnalysiD of a fprmula: 

U5. Transposition of terms: 
U6. Transposition of factors; 



kj. Translating problems into 
equations:^ ^ . 



U8, ^ Operations with 

dimensional units: 



k9. Solving systems of equations' 
of two ,and three unknowns 1 



Dimensional.^ units and 
- conversion: 



.50* Equations containing ^ 
fractions and decimals i 



Given five equations, the 
student wilj. simplify at 
least four. - 

Given ten equatioris, the 
stuaent will solve at least 
eight in terms of a given 
yarlabXeV " ^ '-.^ ^" ~ - - 

r. 

Given five formulas the 
student will analyze at least 
four into component parts. 

The student will define the 
term transposition. 

Given five equations 5 the. 
student will demonstrate the 
transposition of factors 
with 80$' accuracy, . \ 

Given five word problems the 
student will translate at 
least four into equations* 

Given ten-^ formulas , the ^ 
student will analyze eight 
in, Terms of dimensional^ 
units . 



Given ten equations in tei 
of two and three unknowns, 
the student will solve 
at least eight algebraically. 

Given five dimensional units; 
the student will convert - at 
least four to other dimensional 
units. 

Given ten equations containing 
^f r act' f ohV ^ aBd^ec ima^ 
student will solve at least 
eight. ' 
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Inequalities . 



Gbncept 



Behavioral Objective 



51* ■Degree of an Equation" 



Solving linear 
equations i 



Given five equations of 
various degrees, the student 
will identify at least four. 

Given ten linear equations, . 
the student will solve at 
least 'four. 



53- Algebraic solutions 
. to variables: 



5U* Equations with unknoTOs 
in the denominators r . 



55^ Proportions; 



56. Proportionality^ 



Given five variable euqations, 
the student will solv^e at 
least four in terms of a . 
specified variable. 

Given ten equations, with 
variable fractions, the 
student will find the LCD - 
for at least eight. 

The student will give the' 
definition for proportion* 

Given five proportionalities, 
the student will translate - 
at least four in terms of ; 
equations. / — 



Linear Graphs 



Iioncept 



Behavioral Objective 



57 . Coordinate notation : 



58, Plotting points on graphs^ 



The student will define 
coordinate notation in terms 
of a cortesian graph system. 

Given five ordered pair, 
the student will plot at ' 
least four* 



59- Displaying data with 
graphs * 



Given a set of data,, .the 
student will di^piay the data ^ 
by three graphs with 60% 
aaoui-§eCy. 
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Lineal* Graphs 



Concept 



Behavioral Objective 



60, Solving problems by 
^ . means of ' grap^ i 

61. Graphs of Jinear 
equations r 



62, Determining linear ^ 

function from two points : 



63- Graphing parallel lines: ^ 



6k. Graphing perpendicular 
lines; - . ^ 



Graphing lines ;ftoallel 
. to the axis ■ 



66* Graphing solutions of 
simultaneouB equations: 



67. The slope of a -line and 
Y intersect: v 



68. The diatance forraulat 



69. 



Graphic solution of syste 
of linear equations: 



Given five problems ^ the 
student will solve at least 
foxcr graphically * 

Given five linear equations^ 
the student will graph at 
least four. 

Given ten sets of points ^ 
the student will determine ^ 
the linear functions for at 
^ least "eight . 

Given five equations repre- 
■^senting parallel lines, 
the student will show ' 
that at least four are 

parallel* ^ : -A ■ \ 

Given five lineap equatians, 
the. student will ^find and u 
graph at least^ four perpen^ 
dicular lines, _ 

The student will state the 
linear equations parallel to 
the vertical and horizontal 
axis. 

Given^ five sets of linear 
equations V the, student will 
find the solutton for at 
least four sets, 

^ u 

The student will state the 
. formula for the slopes- 
intercepts 

Given five sets of points, 
.the student will find the 
distance between =at least 
four sets. \ ^ 

The student will explain the 
Solution of systems 
of linear equations by the 
^ranhical method. 



Linearf Graphs 



Concept 



Behavioral Objective 



70. Solution: by addition and 
subtraction: 



The student will explain - 
solutions of linear equations 
by addition & subtraction. 



7ir "Applications of simuJ.tsuieous 
equations: 



Given five problems of 
applications the student will 
demonstrate the solution 
of at least four by 
simultaneous equations* 



Quadratic Equations 



Concept 



Behavioral Objective 



72. Solution of ax + bx + c ^ 0: 



The student will solve the 
gegeral quadratic equation 
ax: +. bx + ■ c ■= 0 . ' ^ 



73. Solution by the quadratic 
■ formula: 



The student will .deinonstrate 
the solution of at least 
four out of five^ quadratic 
equatiohs by the use of the 
quadratic formula. 



Exponential Notationt. 



Concept 



T^** The law of zero 

exponents ; ; • - 

75*^ The law of exponents in 
raising to powers: 



76. The law of exponents 
in extracting Irootmi 



Be,havioral pbjective 



The student will state the 
zero law^for exponents. ■ 

The -.student will state the 
law for raising to a 
power to a power* ' - 



The student will state the 
law of exponents in extracting 
rootB, 
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Exponential Notation= 



Concept 



77, The laW' of exponents 
""based on 10s 

78 * Power, variations : 



Behavioral Objective 



The student will state the 
l4w of exponents based on 10, 

The student will explain 
what- is. meant by power 
variation . 



79^ J-operator: 



80* The one operator; 



81. Complex numbers'. 



82 . Comple^x ■ equat ions ; 



83 Squares of number e 



The student will demonBtrate 
the use of the J==operator. 

The student will demonstrate 
the one operator, . ' 

The student will identify 
complex rjumbers^ from a list 
of real complex numbers. 

The student will solve 
four out of five CQmplex 
equations* 

-The student will square 
five nmnbers with B0% 
accuracy. . ' 



Radicals 



Concept 



Behavioral: Objective 



dU . Irrational' numbers : 



The student will define the 

V 

term irrational number 



85 . The square root of 
positive ' numbers ; 



Given fiye positive numbers, 
the student will find the 
square root of at least four. 



^Logaritiimic Nptatlon V 



Concept 



86. Definition of a 
logarithm: 



Behavioral Objective 



The student will state the, 
definition of a iogarithm. 
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Logarithmic Notation 



Concept 



Behavioral Objective 



87. Properties of .. 
logarithms ■ ' 

88* Charactei'istios : 



89. Mantissas 



90 * Determining logs : 



91. Finding powers usini 
logarithms^ 



92* Finding roots uslnf 
logarithjtts^ , 



93* Interpolation using 
logarithins i 



9h\ The logarithm 'of 
^ unity: 



'95* Given log ti^ find n: 



96, Given n, find log n: 



9?. Logarittais, to the hase mi 



The student will state the 
porperties of logaritiuiis , 

The student will define the 
characteristics of a number . 
for logarithm notations* 

The student will define 
mMtissa of a niimber for 
logarithm notation. 

Given five niimbers , the 
student will find their 
logs from a table wi^^8p% 
accuracy* 

■ Given five numbers , th# 
student will find the powers 
using logarithms of base 10/ 

Given five numbers 5 the 
. student will find spacdf led- 
roots of at^least . four/ ^\ 
by use of logarithms* 

The = student will explain - 
interpQlation by.' use of 
logarithms * 

The student will explain why 
the logarithm of . imity is 
- ^erpp J . 

Given five problems of log n^ 
the student will find n for 
at deast four* 

Given five numbers the 
student will find log n 
of at least four* 

The^ student' will define the 
value of e in logarithm 
notation* \ 



■ 1 
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Logarithmic Notation 



Concept 



Behavioral ^ Oh j ect ive 



98. iCime constant curves 



Given five representative 
problems 5 the student will 
flrnd at .least four time 
constajit curves i 



Sets and Logic 



: Concept 



99, Electric switch 
diagrams : 



Behavioral Ohjfctive 



Given an electric switch ' 
diagrajrij the- student will 
explain the diagram with B0% 
accuracy*. 



100. Venn diagrams ; 



101. Truth tables: 



Given three intersecting 
set s 5 ^ the ' student" will ^ 
construct their Venn , 
diagram with B0% accuracy. 

The .student will^'^explairi \ 
the notation of t truth- tables 
with 80$ accuracy. 



102 , Tautologies : 



The student will explain 
tautologies with'SO^ accuracy, 



Work and Power 



Concept 



163, Work and power: 



Behavioral 'Objective 



The student will .define work 
and power. 



Horsepower of 
steajn engirie'' 



Given .five representative 
problems 5 the student will 
.find at least four horsepowers 
of steain engines . 



p 105* Horsepower of a 
gas engine r 
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Given five ' representative , 
problems, the student will ^ 
find at least four horsepowers 
of gas engines,. 



EKLC 



' Work and Power' 



Concept 



106 • Brake hprsepowar: 



107* Electirical powarwatt: 



108* Mechanical efficiency 
- of machines : 



Behavioral Objective 



The student will define 
brake horaepower. 

The student will define the , 
electrical power watt. 

The student will define what 
.the mechanical efficiency of 
machines mean* 



Speed Ratio and Pulley Gears 



Concept 



109: ^ Gear Trains: 



.110. Idlers: 



111, Finding^the number of teeth^ 
for a given speed ratio: 



112 . Compount gearing : 



113. Worm and gear; 



11^,. Trains and spur, bevels 
and worm- gearing I 



Behayioral Objective 



Given a 'diagrajn of gear 
trains 5 the student will 
explain the diagram with 
80^ accuracy. 

The student will explain 
jaji idler works with 80% 
accuracy* ^ ^ c. 

Given a speed ratio ^ the 
student will explain how to \ 
find the number of gear teeth 
with %Q% accuracy* ^ 

The student will explain 
compound gearing with 80f 
accuracy. 

The student will explau; the 
advantages of a worm ana 
gear with 80,^ accuracy . 

The student will explain the 
advantages of trains, spu.^ 
bevel and worm gearing 
with 80^ accuracy. 
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Quadratic Equations and Formulas 



Concept 



115- The meaning of 

eqLuadratic equations: 



Behavioral Objestive 



The student will e.xplain thft 
meaning of 'a. quadratlG 
equations with 80^ accuracy. 
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M)VMCED ALGEBRA 



Concept 



The meaning of powers 
whose exponents are 
either 1 . or u : 

The ^meaning of powers 
with negative whole- 
number exponents: 

The reaiprocals of . 
powers and converting 
division to multiplication': 



Converting multiplications 
tcL powers of divisions^ 



5* Equivalent forms of 

^ fractions containing powers; 



€• Bowers of fraction^: 



7-. Powers of powerB! 



Adding and subtracting 
lett^rterms which cpntain 
powers: 



A review' of powers, and 
the^^lawB of exponents ^ 
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Behavioral ^ Ob J ec t i ve 



The .Btudent will state the 
meaning of e*xponents of l, 
and 0 with 8o| accuracy. 

The student will. define 

the term negative exponents. 



Given five divisidl^problems , 
the student will solve at 
least four by using the. 
concept of reciprocal. 

Given five examples , the 
student will convert 
multiplication to division 
by th# ^use of powers for at 
least four. 

Given five examples of 
fractions^ containing ipowei'S, 
the student will convert at 
^ least four to equivalent 
forms . . ' 

The student will work four 
out of five examjles 
utilizing powers of fractions 

Given ten examples 3 the 
student will rafee at least 
eight to a specific poVer* 

Giv^n ten exajnple'Bj the 
^ student will add and s\ib- 
tract lettertems which 
contain powers for at least 
eight. : 

The student will .give all 
the properties and laws for 
exponents with B0% accuracy. 



Exponents 



Concept 



Behavioral Objective 



10. The rootS' of multiplication 
and division* 



11* The roots of powers; 



12 V 'Simplifying radicals by 

factoring out perfect povers: 



13* Raising radicals to powers: 



1^* The meaning of powers with 
fraction exponents:' 



1.5 - Fractional exponents and 
the laws of exponents and 
radical powers and decimal 
exponents i 

^ The mean : ng of roots and 
radicals* 



The student will e^^lain 
what is meant by the roots 
of multiplication Md, 
division. 

Given five power problems , 
the studentvwill find 
specified roots for at least 
four. 

Given ten examples, the 
student will simplify specified 
radicals by factoring out 
perfect powers for at least 
eight . 

.Given ten radicals, the 
student will raise at leaSt 
eight "^to a specified power. 

The student wills eKplain the 
maaning of powers wi^h' 
fractional exponents with 
80^ "accuracy. 

The student will state the 
laws related to fractional 
exponents and will correctly 
solve a problem involving 
each law* . ^ ■ . • 



The student will #bate the 
definitions for the terms, 
e^d will find the roots to 
at least four out of five 
expressions involving rad^^calf 



LJ.near GraphB and Slope 



Concept 



■Behavioral . Objective. 



17' Identifying linear 

equations in "x" and "y" < 



From a set of ten equations, 
•the student will correctly 
identify at least tight' 
according to whether they 
are linear or nonlinear. 
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The D*. C Circuit 



Behavio^ai 6b j eeiive" 



lOT- Kirphhoff's rules: ^ 

^108, Battery 

• teraina Yoltage— intei^nal 
resistances 



109. The wheat stone bridge; 



The student will state 
Kirehhoff' s circuit rules, 
' ' . - . " • " ■ ■'^ 
Given a represeritatlve 
example 3 the student will 
calculate^^e internal 
resistance and explain how 
/it is. related to E.M.P. arid, 
teminal Yoltage, . 

The student will demonstrate 
the use of; the wheatstone 
hrldge* ^ 



Fundamental Elenients of an A.C* Circiilt 
Concept ' ' 



Behavioral" Objective 



"110- ' Capacitance r 



111. Capacitors In series: 



112. Capacitoi^s in parallel: 



113. Ener^ requires to charge 
a capacitors. " ^ ■ 



■llU, Time for charging a^d ^ 
discharging a capacitor I 
the timer constant: 



115. Inductance: . 

116. Time constant of an L-R 
circuit : 



329 



. The strident will define . 
capacitance. 

The student. will wire two 
capacitors in series. . 

The student will wire two 
- capacitors, la parallel, 

. The Btuderit will ^calculate 
the energy required to charge 
capacitors in series euid in ' 
paraliel. 

The student w|ll sketch the 
eKponential cuive represent- 
ing^ the time for charging 
and, the time for discharging 
a capacitor i - / 

The -student will define 
inductance, ' . ' 

The student will . explkin the 
time constant for a L-R 
circuit. k 



,f Fundamental Eiements in an A. C, Circuit 



Concept 



•'117* Phase relation in A*C, 
circuits^ 



? Behavioral Objective 



The student will explain the 
phase relation in Bn k*C* ■ , 
circuit. ^ 



118. The series A.C- circuits, 
^phase diagrajn* 



The student will draw a' 
phase diagrim for a series 
A* C. circuit • 



115* React ajice and inipedance : 



120. Resonances 



The student will define 
reactance and impedance, 



The student will -define, 
resonance , - 



121. Power and power factor; 



The student will explain 
the terms of power and 
power factors. 
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